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Article I. 

Object and Name, 

This Association has for its object the advancement of scientific and 
practical medicine, and shall be known as The Association of Amer- 
ican Physicians. 

Article II. 

Members. 

The number of active members shall be limited to one hundred and 
twenty-five. Physicians of sufficient eminence to merit the distinction 
may, to a number not exceeding twenty-five, be elected honorary mem- 
bers, and as such shall be entitled to attend all meetings and to take 
part in the proceedings, but not to vote. 

Membership shall lapse by reason of absence from three successive 
annual meetings without reason given acceptable to the Council. An 
excused absence shall not be regarded as an attendance. Membership 
may be forfeited for reasons deemed sufficient by the Association. 

Article III. 

Officers. 

The Officers of the Association shall be a President, a Vice-Presi- 
I dent, a Secretary, a Recorder, a Treasurer — all to be elected annually ; 
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five Councillors — one to be elected each year for a term of five years ; 
and a Representative to serve on the Executive Committee of the Con- 
gress of American Physicians and Surgeons, to be elected at the annual 
meeting immediately following the Congress. 

Article IV. 

Duty of Officers. 

The duties of the President, Vice-President, Secretary, and Treasurer 
shall be those usually assigned to these ofiicers. 

The Recorder shall secure the papers read and also proper notes of 
the discussions thereon, and shall publish the annual volume of Trans- 
actions. 

The five Councillors shall constitute a Committee of Nomination of 
Officers, and as such shall present a report at the commencement of the 
morning session of the last day of the annual meeting, at the conclusion 
of which session the election shall be held by ballot. 

The Representative on the Executive Committee of the Congress 
shall have full power to represent the Association on all ordinary ques- 
tions, but must be authorized by the Council of this Association before 
assenting to the admission of any Society to the Congress. 

Article V. 

Council. 

The oflScers of the Association shall constitute the Council, of which 
four members shall constitute a quorum. It shall be the duty of the 
Council to supervise the affairs of the Association, to make all the 
arrangements for the annual meeting, to suggest the subject for debate, 
and to consider the nominations for membership and report on them at 
the meeting at which they shall be balloted on. 

Article VI. 
Meetings. 

1. The Association shall hold an annual meeting in the City of 
Washington, D. C, at a time designated by the Council. 

2. The President shall call the meeting to order and open the session 
by an address not exceeding half an hour in length. In his absence 
the Vice-President shall preside, and in the absence of both these 
ofiUcerB, the senior Councillor. 
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3. Then shall follow original communications, discussions on subjects 
of general interest in the department of medicine and pathology, demon- 
strations in pathology, and miscellaneous business. 

4. Authors of papers, and referees and co-referees who open a dis- 
cussion shall not occupy more than thirty minutes each; and in the 
discussion following, the remarks of each speaker shall be limited to ten 
minutes. 

5. The referees, co-referees, and authors of papers shall send abstracts 
of their papers to the Council for distribution to members previous to 
the meeting. 

Article VII. 

Quorum. 

Any number of members present at the appointed time of the annual 
meeting shall constitute a quorum for the transaction of ordinary busi- 
ness, but for the election of members, fifteen shall be necessary for a 
quorum ; and for altering the Constitution, twenty-five members shall 
be necessary. 

Article VIII. 

Election of Members, 

Nominations to membership, signed by two members who are not 
officers of the Association, must be made in writing at an annual 
meeting of the Association; and within six months of the time of 
nomination the nominators shall transmit to the Council letters stating 
the qualifications of the nominee, and also a list of his professional 
positions and publications. The Council shall report the name of each 
nominee to the members of the Association by letter prior to acting 
upon the same. The Council shall report those nominations which are 
approved by it to the next annual meeting for action. The election of 
new members shall take place on the second day of the meeting. An 
affirmative vote of three-fourths of the members present shall be neces- 
sary for the election of active members, but for the election of honorary 
members a unanimous vote of those present shall be required. 

Article IX. 

■ 

Annual Dues, 

The annual dues of the Association shall be such sum as the Council 
from time to time may fix, from the payment of which honorary mem- 
bers shall be exempt. 



XVI CONSTITUTION. 

Article X. 

Amendments to the Constitution. 

AmendmeDts to the GoDstitution must be proposed in writing by five 
memberB at an annual meeting and must be acted upon at the succeed- 
ing annual meeting, the notices for which shall contain an announcement 
of the proposed amendments; and such amendments shall require for 
their adoption an affirmative vote of three-fourths of those present. 
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F. P. Kinnicutt. 
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Arthur V. Meigs. 
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J. J. Putnam. 
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T. M. Rotch. 

B. Sachs. 
Wharton Sinkler. 
M. A. Starr. 

A. Stengel. 

G. M. Sternberg. 

D. D. Stewart. 
J. Stewart. 

C. G. Stockton. 
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E. L. Trudeau. 
James Tyson. 
V. C. Vaughan. 
S. B. Ward. 
W. H. Welch. 
G. Wilkins. 

J. C. Wilson. 
W. S. Thayer. 



Tuesday, May 2d — Morning Session. 

The Association was called to order at 10.15 a.m. by President 
Baumgarten, who delivered the following introductory remarks : 

In opening this fourteenth session, my first impulse is to express to 
you my respect by the briefness of my opening words, and to record my 
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appreciation of the high honor you have conferred upon me. In the 
face of my clear recognition that the greatness of the position in which 
I find myself is not mine by right of birth nor by achievement, I can 
only excuse my acceptance of it by my literal faith in the words of your 
first President, when he spoke of this Association as one in which no one 
will care who are the officers and who are not, and by the loyal interest 
I have ever taken and shown in its welfare. 

This Association was founded as one of a number of special societies 
cultivating special branches of medicine ; and for a specialty, too, which 
came near being forgotten in the recent splitting up of the domain of 
medicine into what began to look very much like fragments. In this 
sense the Association stands for specialization, for subdivision of labor, 
for concentration of effort on the part of the investigator and clinical 
observer. Nevertheless, it differs from our allied sister societies in some 
essential respects. From its very inception it counteracted some of the 
disadvantages of specialization by allying the clinician with the patholo- 
gist, the bacteriologist, and the chemist ; it prevented one-sided devotion 
to the merely technical training of the practitioner in one department of 
medicine by providing for the cultivation of the disciplines upon which 
that training must be based — not only for the practice of internal mediciue, 
but of all the other specialties of the healing art. More distinctly than 
in the other societies, a part of our discussions has been devoted to the 
scientific basis upon which all medical doctrines rest. Thus we can 
hope to preserve a just balance in the conflict of the opposing elemental 
tendencies — that of generalization, which in its extreme flights may 
lead to empty dogmatism, and that of specialization, which, uncontrolled, 
will run into routine. 

Indeed, the increasingly valuable series of volumes of our Transac- 
tions reflect clearly both these movements in the work of the Associa- 
tion — that of delving for scientific detail as well as its converse, the 
search for common stand-points, the desire to find the interdependence 
of morbid processes, to discover underlying general causes and common 
origins. We count among our members those who direct their labor and 
acumen to the quest of the most intricate details, as well as the master 
minds who, trained to the appreciation of the smallest factors, yet survey 
all that upon which the light of science shines from vantage ground. 

Since last we met we have lost one of our master workers. It is incum- 
bent on me to make the formal announcement of the death of Dr. William 
Pepper. A eulogy in this presence is supererogatory. This body, which 
owes so much of its early success to the tactful organizing efforts of Dr. 
Pepper, mingles its sorrow with that of the profession of all America, 
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that of the University of Pennsylvania, that of his native city. He was 
not only one of the founders but one of the able organizers, to whom this 
Association owes its existence; and we remember with gratitude the 
kindly influence of his presence among us — one of the most interested 
of our members, readiest in discussion, lavish of instruction, always 
competent and willing to give more than he received. May the Asso- 
ciation long be spared another such loss ! 

The Treasurer read his annual report, which was referred to an 
Auditing Committee consisting of Drs. Jane way and Folsom. 

The following amendment to the Constitution was unanimously 
adopted by the twenty-eight members present: "That in Art. VIII. 
of the Constitution, immediately before the last sentence, shall be in- 
serted the words : * The election of new members shall take place on the 
second .day of the meeting.' " 

It was recommended to the Council, that except in Congress years 
the Association limits its meeting to two days, and that on the first day 
the session should commence at 11 o'clock. 

Dr. J. P. Crozer Griffith read a paper entitled "Congenital Idio- 
pathic Dilatation of the Colon." 

Dr. R. H. Fitz read a paper entitled " The Relation of Idiopathic 
Dilatation of the Colon to Phantom Tumor." These two papers were 
discussed by Drs. Osier, Jacobi, Griffith, and Fitz. 

Dr. Tyson read a paper entitled "A Case of Presystolic Mitral Mur- 
mur Associated with Systolic Tricuspid Murmur Complicating Preg- 
nancy," which was discussed by Drs. Janeway, Cary, Griffith, and Tyson. 

Dr. Henry read a paper entitled "A Case of Mitral Stenosis, with 
Fever (now Malarial) of a Relapsing Type," which was dbcussed by 
Drs. Dock, Johnston, Cary, Thomson, Bond, and Henry. 

Dr. Stengel read a paper entitled "The Immediate and Remote 
Effects of Athletics upon the Heart," which was discussed by Drs. 
Jacobi, Meigs, Folsom, Osier, Putnam, Dock, and Stengel. 

The Auditing Committee reported that they had examined the Treas- 
urer's report and vouchers and found them to be correct. 

Adjourned at 12.45 p. m. 

Afternoon Session. 

The Association was called to order by President Baumgarten at 
2 45 P.M. 

Dr. Cushny read a paper entitled " On the Interpretation of Pulse- 
tracings," which was discussed by Drs. Dock, Jacobi, and Cushny. 
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Dr. Putnam read, in behalf of himself and Dr. Warren, a paper 
entitled " On the Operative Treatment of Spinal Tumors," which was 
not discussed. 

Dr. Starr read a paper on "Tabes," which waa discussed by Drs. 
Putnam, Sinkler, Thomson, Folsom, Bond, Sachs, Gary, Janeway, and 
Starr. 

Dr. Herrick read a paper on " Kernig's Sign in Meningitis," which 
was discussed by Drs. Osier and Griffith. 

Dr. Wilson read a paper on "Astasia-abasia, with a Case," which was 
discussed by Drs. Thomson, Henry, and Wilson. 

Dr. J. K. Mitchell read a paper entitled "A Case of Family Periodic 
Paralysis," which was discussed by Dr. Putnam. 

The Association adjourned at 5.15 p.m. 

Wednesday, May 3d — Morning Session. 

The Association was called to order at 10.15 a.m. 

The following nominees, recommended by the Council, were elected 
members of the Association : 

Drs. J. B. Thacher, W. B. James, and Wm. H. Park, of New York ; 
Drs. R. C. Cabot, M. Prince, and J. H. Wright, of Boston ; Dr. John 
S. Ely, of New Haven ; Dr. L. F. Barker, of Baltimore ; Dr. W. G. 
Johnston, of Montreal. 

Dr. Israel T. Dana, of Portland, Maine, was elected an Honorary 
Member. 

Dr. W. W. Johnston read a paper entitled " The Continued Fever of 
Epidemic Influenza," which was not discussed. 

Dr. Vaughan read a paper entitled *' Some Remarks on Typhoid 
Fever among our American Soldiers in the Recent War with Spain," 
which was discussed by Drs. Sternberg, Kinnicutt, Peabody, Dock, 
Jacobi, Prentiss, Cohen, and Vaughan. 

Dr. Welch made a report of " A Case of Haemochromatosis," which 
was discussed by Drs. Osier (who exhibited to the Association an analo- 
gous case), Adami, and Welch. 

Dr. MuBser read a paper entitled " Further Notes on a Case of Malta 
Fever." 

The Association adjourned at 1 p.m. 

Afternoon Session. 

The Association was called to order by President Baumgarten at 
2.35 P.M. 

Dr. Meltzer read a paper entitled '^Remarks on Otitis Media and 
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Earache in Lobar Pneumonia of Children/' which was discuBsed by 
Drs. Jacobi, Kinnicutt, Rotch, and Meltzer. 

Dr. Packard read a paper entitled " Endocarditis of Tonsillar Origin, 
with a Report of Five Cases," which was discussed by Drs. Tyson, 
Thayer, Thomson, Dock, Meltzer, and Packard. 

Dr. Dock read a paper entitled ''A Fatal Case of Epistazis, with a 
Study of the Blood," which was discussed by Drs. Thayer, Stengel, and 
Osier. 

Dr. Adami, in behalf of himself, Maud E. Abbott, and F. J. Nichol- 
son, read a paper entitled *' On the Diplococcus Form of the Colon 
Bacillus," which was discussed by Drs. Welch and Adami. 

Dr. James Stewart read a paper entitled "Tumors Involving the 
Hypophysis," which was discussed by Dr. Starr. 

Dr. Thayer demonstrated an *' Acromegalic Skeleton," which was 
discussed by Drs. Osier and Putnam. 

The Association adjourned at 6 p.m. 

Thursday, May 4th — Morning Session. 

The Association was called to order at 10.10 a.m. by President 
Baumgarten. 

The Secretary read the nominations for officers of the Association for 
the ensuing year recommended by the Couucillors. 

Dr. Pfaff, 00 behalf of himself and Dr. Putnam, read a paper entitled 
^* An Experimental Research Indicdtiug that Paraxanthin- poisoning is 
not the Cause of Epilepsy or Migraine," which was discussed by Drs. 
Rachford, Herter, and Pfaff. 

Dr. Herter read a paper entitled " The Action of Hepatic, Renal, 
and other Cells upon Phenol and Indol under Normal and Pathological 
Conditions," which was not discussed. 

Dr. Forchheimer, on behalf of himself and Dr. R. W. Stewart, read a 
paper entitled " On the Toxicity of the Urine," which was not discussed. 

Dr. Rotch read a paper entitled " Perforation of the Stomach by a 
Foreign Body in an Infant Seven Weeks Old," which was not discussed. 

Dr. Williams' paper, entitled "A Small Aneurism of the Descending 
Arch of the Aorta, X-ray Examination Confirmed by Autopsy," was 
read by the Secretary. 

During the meeting the following papers were read by title : 

" Peculiarities of Eruption in Typhoid Fever," by J. M. Da Costa. 

" Types of Uric-acid Diathesis," by I. N. Danforth. 

''Individualization in the Bath treatment of Patients with Typhoid 
Fever," by 8. Solis Cohen. 
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*' The Organism of a Case of Blastomycetic DermatitiB/' by L. Hektoen. 
'^ The Application of Thyroid Extract in the Treatment of a Cerebral 
Neoplasm," by S. Loving. 

The following ticket, recommended by the Councillors, was unani- 
mously elected : 

PresiderU — E. G. Janeway. 
Vvce-President—Wm. H. Welch. 
Recorder — I. Minis Hays. 
Secretary. — Henry Hun. 
TrecLSurer — J. P. Crozer Griffith. 
Cowieillor — Wm. T. Councilman. 
It was resolved that the thanks and congratulations of the Association 
be extended to President Baumgarten for the success of the meeting. 

It was resolved that the thanks of the Association be extended to 
Mr. Roessle for his courtesy in furnishing a room for the Association 
to hold its meetings in. 

The Association adjourned at 12 m. 

HENRY HUN, 

Secretary. 
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NOTICE. 



The Association assames no responsibility for the statements and 
opinions expressed in the papers read at its meetings. 



CONGENITAL IDIOPATHIC DILATATION OF THE 

COLON. 



By J. P. CROZER GRIFFITH, M.D., 

OF PHILADELPHIA. 



Dilatation of the coIod may be produced by a variety of 
causps, and various subdivisions based on etiology have conse- 
quently been made by writers. The form most frequently seen 
is that occurring generally in adult life, the result of habitual con- 
stipation. In some instances obstinate fecal impaction has devel- 
oped^ followed by death. In certain cases the obstruction has been 
brought about by the constipation producing kinking of the bowel 
through the weight of the contained feces. In others there has 
developed narrowing of some part of the bowel through external 
pressure. In the case of a boy of five years, reported by Gee,* a 
cyst compressed the anus. Sometimes the constipation and dilata- 
tion appear to be the direct result of an acquired atony, itself 
depending upon a debilitated system, perhaps the result of some 
acute exhausting disease. This may occur eveu in children, as in 
a case of Gay's,^ in which great sluggishness of the bowels, with 
abdominal distention, developed in a boy of seven years who had 
just recovered from typhus fever. All dilatations of the types 
mentioned may be properly designated *' acquired.'' 

In another class of cases dilatation is the result of some congen- 
ital stenosis or obstruction in the colon or rectum, which immedi- 
ately or slowly causes distention to develop above it. Treves* 
re|>orts such a case^ and takes the ground that probably all cases of 
dilatation of the colon in young children are of this nature, fiut 

> St Bartholomew's Hospital Reports, 1884. xx. 20. 

« Transactions of the Pathological Society of London, 1854, v. 174. 

s Ijincet, 18!)S, i. 276. 

Am Phys I 
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this view is not supported by the evidence of the nameroas post- 
mortem examinations. 

A third class of cases may be called congenital idiopathic dilata- 
tion of the colon, and to this class our present study is especially 
directed. 

The term *' idiopathic " is employed here, as often, in a necessarily 
broad and rather loose manner. I would use it to designate an 
innate tendency to dilatation which is not dependent upon discov- 
erable organic cause. The form of dilatation to which the term 
applies is not due to stricture or occlusion of any kind. It is not 
caused by constipation, as in acquired cases, but is itself the cause 
of this symptom, since the presence of fecal impaction or of scyb- 
alous masses is not the rule in this disease. It is not the result of 
a shortened mesocolon or other discoverable organic condition pro- 
ducing kinking. Although the great length of the sigmoid flexure 
in infancy probably predisposes to the development of the dilata- 
tion^ yet this is in itself not the cause in idiopathic cases, else we 
should find the disease much more frequent than it is. Besides, 
in nearly all cases it is not the sigmoid flexure alone which is dis- 
tended. The dilatation is not due to paralysis and atony alone, 
since so many cases develop in apparently healthy children, and so 
many autopsies show, in fa(*t, hypertrophy of the intestinal walls. 
It cannot be said, on the other hand, to be due to congenital over- 
development of the walls of the colon, causing rigidity, since not 
every case has shown sufficiently marked hypertrophy, and, in any 
event, there is no proof that the hypertophy is not a secondary 
development. It is not due to colitis, since statistics indicate that 
colitis is a terminal condition only. In fact, the term idiopathic 
expresses rather our state of iguorance, for there must naturally be 
some cause for the faulty tendenoy to dilatation in these cases. As 
to what this may be, however, we can do no more than theorize. 

The term '* congenital,'' too, requires comment, since it has been 
used by writers with different significations. I have employed it 
to designate not only an actual dilatation present at birth, but also 
the existence of a congenital tendency to early dilatation, the latter 
condition being probably much the more common. With this defi- 
nition in mind we can understand how some cases — those of the 
severest type — suffered distention and constipation from earliest 
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infancy, as soon as food began to enter the colon, and they rapidly 
grew worse ; others, with a less grade of the disease, resisted dis- 
tention decidedly for a time or tolerated it well, although shoMring 
great lack of expulsive power always; and still others had periods 
of improvement in which the distention largely disappeared, although 
the faulty nature of the colon remained, and relapse occurred later 
in nearly every instance. 

It is impossible, however, to draw a sharp and always applicable 
line of distinction between congenital idiopathic cases and those 
which are not so. In the absence of au autopsy we cannot affirm 
positively that no stenosis existed, even though we may have reason 
to believe it. So, too, in cases in which the early history is incom- 
plete or unsatisfactory, it is impossible to be sure that the symptoms 
were present from birth or soon after. Again, in cases in which the 
symptoms were clearly somewhat late in appearing we cannot always 
conclude with certainty whether the constipation present was a cause 
or a result of the dilatation. Consequently the cases selected as 
illustrations of idiopathic dilatation of the colon, and on which 
classifications have been based, differ with writers, and are not 
always the same, according as the writers' conceptions of the defi- 
nition of idiopathic and congenital differed. I have therefore 
studied the originals of all the published reports of cases as far as 
these are known to me, and, that those interested may judge for 
themselves, I have avoided the tabulation of symptoms or mere 
enumeration of cases, but have given abstract synopses of those 
cases which seemed to have any claim whatever to be regarded as 
congenital idiopathic dilatation of the colon. In a secondary list^ 
not used here for purposes of study and analysis, I have mentioned 
briefly most of the other cases quoted in medical literature, but 
^vhich, for reasons given with each, it would seem should be ex- 
daded from this category. It should he stated that although most 
of these cases have been called idiopathic, they are not commonly 
def^icribed as congenital. 

Before giving the synopses I wish to relate the following hi-^tory 
of a case once under my own ol)servation : 

Roy S., born June, 1894, and aged, at the time of examination, two years 
and eleven months. The family history was good. He .had never been ill 
except for constipation, which he had more or less since birth, and for which 
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very strong purgatives were reqaired. When he was five months old marked 
distention of the abdomen began, with more or less pain nearly all the time. 
The child would sometimes go as long as a week before a movement could be 
obtained, but would then have diarrhoea for several days, with even increased 
gaseous distention of the abdomen. This condition persisted with little change 
until November, 1896, except for about a couple of months of each of his two 
summers, at which times the bowels would move naturally. In November, 
1896, being then about two years and five months old, he was supposed to 
have swallowed a campaign button, and all purgative medicine was stopped 
for a week, after which it seemed well-nigh impossible to procure an evacua- 
tion, and the child had such pain and was so swollen that the parents " feared 
he would burst." Relief was obtained, at least to a degree, by the use of a 
rectal tube, which allowed the gsfl to escape ; but the necessity of using the 
tube often daily, and of giving purgatives and euemata, persisted, and finally 
the procedures ceased to give much relief. He was brought to the hospital 
of the University of Pennsylvania, May 21, 1897. The following notes are 
abstracted from the clinical history : 

Condition on Admisinon. The patient is a well -nourished child, slightly 
pale, intelligent, and bright. The abdomen is enormously protruding, tym- 
panic everywhere upon percussion, and measures 63.5 cm. (25 in.) at the 
umbilicus and 69.8 cm. (27^ in.) at the most prominent portion. (Plate 1.) 
The umbilicus is pouting, and active peristaltic movements can be seen. The 
outline of the greatly enlarged colon is at times distinctly visible. No tumor 
can be felt anywhere. There is a large amount of veining over the trunk. 
The costal margin is very much everted by the pressure of the gas in the 
bowels. Ordered hot fomentations to relieve pain, the insertion a1 times of 
a rectal tube, enemata of soap and water, followed by some containing tur- 
pentine and sometimes asafoetida. Milk diet was given. 

May 22d, The child retained the enemata for some hours, and finally passed 
a large bowel movement, which reduced the size of the abdomen a trifle. 

28rf. Strychnine ordered internally. 

June 1th, The child has continued in much the same condition, and there 
has been vomiting on two or three occasions. A daily enema of milk of 
asafoetida has been given, and the milk diet continued, with, later, a little 
beef-juice added. Hot fomentations have been employed frequently, also 
high, laxative enemata, which relieved the dintention slightly. There is 
not mucli pain, and the child is bright, but homesick. Yesterday morning 
he developed slight, watery, greenish diarrhoea. About 5 p.m. he grew irri- 
table and had silght pain ; the temperature rose by evening to 105.2° F.; 
pulse 140, respiration 37. Local antipyretic measures were ordered, with 
whiskey, digitalis, and quinine. The diarrhoea continued, and last night 
there were ten stools. The abdomen is tense, and the child has some pain. 
The temperature is less this morning and the abdomen is smaller, but it still 
measures 58.4 cm. (23 in.) at the moat prominent part. Paregoric ordered. 

9M. Fever has persisted. The abdomen now measures 68.6 cm. (27 in.) 
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at the umbilicus and 72.4 cm. (28^ in.) at the most prominent portion. The 
diarrhoea is gradually lessening, hut the child refuses nourishment and is 
losing ground. Enemata and strychnine stopped and bismuth ordered. 

11th, As the condition grew worse through failing strength and continued 
great abdominal distention, operation was advised. Bight inguinal colotomy 
was done by Dr. John Ashhurst, Jr., the colon being opened shortly beyond 
the csecum. A large amount of semi-liquid feces and of gas came away 
through the opening after an injection into it, and the abdomen became 
much more relaxed. 

16th. During the rest of the eleventh and upon the following day a large 
amount of fecal matter was passed through the artificial anus, and the abdo- 
men went down nearly to its natural size. The patient^ s general condition 
seemed at that time fairly good. The abdomen did not again become dis- 
tended, but the child gradually failed in strength and died to-day. 

The body was removed to the home of the parents and an autopsy per- 
formed there by Dr. B. J. Hillis, the physician who had sent the boy to the 
hospital. He reports that nothing was found abnormal in the belly except a 
marked constriction, about 25.4 cm. (10 in.) in length, situated in the ileum 
shortly above the csecum. There was a small quantity of fecal matter above 
this. The ileum was not distended. There was no constriction found in the 
colon, and the abdomen was collapsed. No measurements of the colon were 
made, or any observation on the character of the intestinal walls. 

I have seen a second case, which I l)elieve to have been of the 
same nature as the one just described, although I do not include it 
as such^ for want of a satisfactory clinical history. 

The child suffered from habitual obstinate constipation, and had 
an enormously distended, tympanitic abdomen. It was seen a num- 
ber of years ago in the medical clinic of the University of Pennsyl- 
vania, and was made the subject of a lecture by Dr. William Pepper. 
I had a photograph of it taken on the day of its single visit to the 
hospital. (Plate 2.) The presence of peritonitis was excluded, and 
the case was supposed to be one of extreme atony of the bowel. I 
now believe it to have been an idiopathic dilatation. 

The following are the synopses of the cases which may with 
reason be considered congenital idiopathic dilatation of the colon. 
It will be noticed that the word ^' colon " has frequently been used 
by the writers to designate the large intestine, in contradistinction 
to the rectum and sigmoid flexure. In other instances it includes 
the sigmoid flexure as well as the rest of the colon. Each abstract 
shows what the writer has intended In this respect as far as he has 
made his meaning clear. The age given is in nearly every instance 
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that of the patient when first coming under continued observation. 
The '^ history " details the condition up to this time, while the result 
of the examination and of the continued observation is described 
after the words ** under observation.*' 

Henoch. {Beitrage zur Kinder heilkujide, 1861, 123.) History. Boy, aged 
one and three-quarter years. Great distention of abdomen, with constipa- 
tion on the third day after birth. Condition continued, constipation some- 
times lasting eight days; tympanites; purgatives of little use; enemata 
better; passage of syringe nozzle best, this bringing away large amounts of 
gas and feces, always soft, with considerable lessening of girth. Under 
observation. No obstruction discoverable in rectum. Under continued medi- 
cation grew much better ; daily stools ; abdomen much smaller. But symp- 
toms returned after treatment stopped. Child lost sight of. 

Peacock. (Transactians of the Pathological Society of London, 1872, xxiii., 
104.) History. Man, aged twenty -eight years. Constipated from birth ; purga- 
tives, and, later, enemata always required. Worse after a severe attack at 
seventeen years. Flatulence annoying and abdominal distention often great. 
Obstruction set in six weeks before death ; relieved, but returned ; belly enor- 
mous ; flatus passed in large quantities ; died unexpectedly. Autopsy, Large 
intestine from csecum to upper rectum enormously distended, 15 to 20 cm. 
(6 to 8 in.) in diameter, containing semi-solid feces; ulceration of mucous 
membrane. Ileum somewhat distended ; rectum healthy. 

Gee {St. Bartholomew's Hospital Reports, 1884, xx. 19.) Case I. Hi»t/)ry. 
Boy, aged four and one-half years. At three months difficulty in defecation 
began, with hard stools. At twelve months swelling of abdomen began and 
constantly increased. Under observation. Great abdominal distention ; coils 
of intestine visible ; great dyspnoea ; constipation, relieved by enemata ; rectal 
tube brought away gas and gave some relief, the abdomen growing smaller. 
Lived a few weeks. Diarrhoea before death. Autopsy. Great elongation and 
enormous distention of sigmoid flexure ; 10 cm. (4 in.) in greatest diameter; 
walls thickened. Sigmoid formed two huge sacs connected by a narrow 
strip of bowel. Rectum distended ; colon natural. 

Case II. History, Boy, aged four years. Great distention since one month 
old ; habitual constipation. Under observation. Extreme tympanitic disten- 
tion ; hard feces felt in rectum. Died soon after. Autopsy. Distention of 
colon, especially of upper part of sigmoid flexure. Contraction of rectum 
and of lower part of sigmoid below a hard concretion. Semi-liquid feces 
above this ; no real stenosis. 

There appears no evidence that the concretion caused obstruction 
and dilatation, and this is apparently Gee's opinion also. 

Bristowe. {British Medical Jounml, 1885, i. 1086.) History. Girl, aged 
eight years. *' Long been subject to constipation of the bowels." Xo 
stool for fully seven weeks ; latterly constant vomiting. Under observation. 
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Distended abdomen, growing more so ; no pain or tenderness ; absolute con- 
stipation in spite of treatment; lived three weeks. Autapsy, Coils of dis- 
tended intestine outlined through abdominal walls. After incision sigmoid 
flexure and descending and transverse colon found greatly distended, 7.6 
to 9 cm. (3 to 3^ in.) in diameter. Ascending colon, caecum, and small 
intestine also distended, but less so. Rectum distended to 5 cm. (2 in.) 
above anus. No stricture ; thickening of muscular coat of large intestine ; 
some ulceration of mucous membrane. Large intestine full of thick, semi- 
solid feces. Hardened mass above anus. No flatus. 

Bristowe attributes tlie coaditioo chiefly to the acute obstruction ; 
yet the history of constipation for years, with the presence of marked 
hypertrophy of the walls of the colon, point strongly to a congenital 
origin. 

Gheadle. (Zancc^, 1886, ii. 1117.) History. Boy, aged three years. Tumidity 
of abdomen and obstinate constipation began at three months. All purga- 
tives failed in turn ; stools dry and hard ; for two years almost never a stool 
without enema. Sometimes colon retained two or three enemata given in 
one day. Under observation. Abdomen greatly distended, especially in posi- 
tion of colon below ribs ; girth 59 cm. (23t in.) ; tympaaitic. Under treat- 
ment with mild laxatives and tonics improved, and recovery about complete, 
with daily stool, in two months. 

Futterer. (Virchow's Archiv, 1886, cvi. 555.) History, Boy, aged fourteen 
years. Abdomen distended from birth and grew larger slowly, but last year 
rapidly. Bowels moved about three times a day spontaneously. Under 
observation. Enormous abdomen, 91 cm. (35f in.) in girth ; tympanitic ; no 
vomiting. Distention somewhat diminished by daily injection. Exploratory 
operation; nothing done; death. Autopsy. Sigmoid flexure distended into 
a huge sac ; wall hypertrophied ; no ulceration. Colon and rectum not dis- 
tended. Passage from rectum into sac distorted, so that obstruction by 
pressure was produced. 

Futterer regards the case as an instance of true congenital malfor- 
mation of the sigmoid flexure, which makes the propriety of includiug 
it iu this list somewhat doubtful. 

Hughes. ( Transactions of the Pathological Society of Philadelphia, 1887, xiii. 
40.) History, Boy, aged three years. Obstinate constipation in infancy ; 
abdomen gradually grew larger and constipation worse; stools only after 
laxatives, but never hard. After en tero -colitis at two years constipation 
more obstinate, and once lasted nineteen days. Under observation. Abdomen 
enormously enlarged ; peristalsis of intestine visible ; tympanites ; no stool 
for twenty-four days. Improved ; then severe diarrhcsa and death. Autopsy. 
Colon and upper rectum greatly distended, especially latter and lower colon, 
which measured 10 cm. (4 in.) in diameter. Walls much thickened ; ulcera- 
tion in mucous membrane. 
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Hirschsprung. {Jahrhuchfur Kinder heilkunde^ 1888, xxvii. 1 ; Fddiatrische 
Arbeiten; Henoch* 8 Festschrift^ 1890, 78.) Case I, History, Boy, aged eight 
months. Constipated from birth; purgatives failed, and only repeated 
enemata produced evacuation. Constipated habit continued, and all sorts 
of remedies required to obtain evacuations, which were of normal color and 
consistence. Health good otherwise. Abdomen moderately distended; 
scybalse felt in rectum ; once only one stool in fourteen days. Lost health. 
Under observation. Never stool without aid ; those obtained were of nor- 
mal appearance. When constipated abdomen became enormously swollen, 
this disappearing for a brief time after opening bowels. Occasional vomit- 
ing; sound passed easily into rectum. Later unassisted movements, followed 
by great abdominal swelling, profuse diarrhoea, and death at eleven months. 
Autopi^y, Great dilatation of sigmoid, and especially of transverse colon ; wall 
thickened ; ulcerations present. Rest of colon widened ; rectum natural. No 
constrictions. 

Case II. History, Boy, aged seven months. Constipated from birth ; 
stool only by purgatives ; no pain ; no vomiting ; abdomen at times greatly 
distended, and this gradually increased. At six months puncture with trocar. 
Then lost health ; had diarrhoea and occasional vomiting. Under observation. 
Abdomen 56 cm. (22 in.) in circumference ; peristalsis visible ; profuse diar- 
rhoea and wasting persisted until death in four or five weeks, and abdominal 
distention until shortly before. Autopsy, Great distention of sigmoid flexure 
and transverse colon ; hypertrophy of walls ; ulceration of mucous membrane. 

Case III History and observation. Boy, aged two and one-half month? 
when he died. No stool from birth. Seen on third day, with much dis- 
tended and tense abdomen. Passage of iinger into rectum brought a stream 
of meconium out. Constipation continued, with never spontaneous stools ; 
then more frequent stools with purgatives ; then spontaneous stools ; no 
actual diarrhoea. Abdomen always somewhat, and at times greatly, distended, 
with coils of intestine visible. Distention increased ; health failed ; no vom- 
iting until day before death ; never much pain. Autopsy, Distention of csecom 
and ascending, transverse, and descending colon and sigmoid flexure. Hepatic 
and splenic flexures narrower. Walls of colon thickened ; no ulceration ; no 
strictures. Colon nearly empty. 

Case IV, History, Boy, aged ten years. From the time he was little he had 
constipation, distended abdomen, occasionally abdominal pain usually end- 
ing in expulsion of feces and gas, exceptionally vomiting. Under observation. 
Enormous distention of abdomen ; tympanitic ; not tender ; feces in rectum ; 
no stool for eight days. Continued treatment with enemata produced evacua- 
tions of bowels and diminution in size of abdomen, though girth still 63 to 67 
cm. (24i to 25 1 in.). Had periods of spontaneous stools, not hard, sometimes 
thin. Six months later in fair health, but never a stool without enema. 

Formad. ( University Medical Magazine ^ 1892, i v. 625.) History, Man, aged 
twenty-nine years. Large abdomen and frequent constipation to one and 
one- half years of age. Then distention and constipation became worse. As he 
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grew up constipation would sometimes last a month. Abdomen increased 
constantly in size ; tympany. Later, pain, dyspnoea, weakness. At twenty 
years he became a museum freak Q^ balloon man.*') Died suddenly on 
water-closet. Autops^y. Abdomen measured 220 cm. (86^ in.). Whole colon, 
especially transverse, distended with gas and semi-liquid feces, measuring 
25 to 76 cm. (10 to 30 in.) in circumference; no thickening of walls; no 
kinking or other stricture; no impaction. Rectum and small intestine 
normal. 

Hadden. {InternafioncU Clinics , 1893, iv. 53.) History, Boy, aged eleven 
weeks. Bowels natural until three weeks old, when symptoms began 
(pain, vomiting, constipation, distention) and continued. Under observation. 
Abdomen greatly distended; peristalsis visible. Treated for three weeks, 
then slool obtained, but child died of exhaustion. Autopsy. Distention of 
last 61 cm. (24 in.) of small intestine and of colon up to sigmoid flexure. 
Mucous membrane ulcerated ; no stricture. 

Walker and Griffiths. {British Medical Journal, 1893, ii. 230.) History. 
Boy, aged eleven years. Distention of abdomen noted when a few weeks of 
age ; increased rapidly, and by three years was enormous. Bowels acted regu- 
larly until three years; then always constipation, relieved by enemata. 
Always dyspnoea; little pain generally; latterly more. Occasionally pas- 
sage of large amount of gas relieved the distention. Died suddenly while 
receiving enema. Autopsy. Girth of abdomen 119 cm. (47 in.). Colon enor- 
mous, especially transverse and descending portion, 58 cm. (23 in.) in cir- 
cumference ; contained soft feces. Rectum, small intestine, and lower part of 
sigmoid normal. No constriction. Walls of colon much thickened ; chronic 
inflammation of mucous membrane. 

Osier. {Archives of Pediatrics, lS9S,x. 111.) History. Boy, aged ten years. 
Always prominent abdomen ; for years trouble with bowels. Undtr observa- 
tian. Abdomen 63 cm. (24| in.) in girth ; tympanitic ; not tender ; some pain. 
Coils of intestine visible. Generally constipation, easily relieved ; occasion- 
ally diarrhoea; some vomiting. Laparotomy showed '^ entire gut enlarged," 
especially the sigmoid flexure, which measured 45 cm. (17^ in.) in circum- 
ference. Walls much thickened; no stricture or impaction. Artificial anus 
made; fluid feces and gas escaped; distention entirely relieved. Recovery. 
No return of symptoms during several years ; then lost sight of. 

Mya. Case I. {Lo Sperimentale, 1894, xlviii. 215.) History. Girl, aged 
two and one-half months. Vomiting, distention of abdomen, and consti- 
pation began day after birth; stool only after repeated injections. Then 
tumefaction persisted, with constipation for eight days, and frequent vomit- 
ing. Under observation. Abdomen 45 cm. (17f in.) in girth. Rectal tube 
passed readily. By enemata obtained passages with tolerable regularity. 
Seen again at eight and one-half months with return of constipation. 
Abdomen 53 cm. (20| in.). The emptying of lower bowel, especially of gas, 
produced partial diminution in girth, but vomiling not entirely arrested. 
Child lost sight of. 
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Case IL History, Boy, aged five and one-half months. Twenty-four 
hours after birth swelling of abdomen began and constantly increased. 
Stools only every four or five days with enemata. Twice no stool for eight 
days, then vomiting and finally diarrhoea. Under observation. Distended abdo- 
men, girth 52 cm. (20^ in.); tympanitic. Sound removed quantities of gas, 
with some diminution in size. Later developed diarrhoea, with rapid diminu- 
tion in girth. Died collapsed. Autopsy, Large intestine everywhere thickened. 
Mucous membrane ulcerated. Colon irregularly distended ; transverse colon 
most dilated, measuring 16 cm. (Gy^ix in.) in diameter. 

Genersich . (Jakrb uch fiir Kinder heilkund^j 1 894, xxx vii . 91.) History, Gi rl, 
aged one and one-quarter years. No stool after birth. On second day ab- 
dominal distention began ; increased greatly. First stool on eighth day of life, 
after purgatives, and abdomen then grew smaller. Later often long periods of 
constipation ; occasionally vomiting. Under observation. Abdomen enormous, 
59 cm. (28^ in.) in girth ; tympanitic ; outline of dilated colon visible ; sound 
removed gas and lessened distention ; a weeic before stool obtained. Later, 
spontaneous, soft stools, with some diminution in size of abdomen ; then 
return of symptoms; finally diarrhoea, vomiting, and death after three 
months of observation. Autopsy, Colon much distended, 8 to 11 cm. (3 to 
4f\f in.) in diameter ; walls thickened ; mucous membrane ulcerated. Trans- 
verse colon largest ; sigmoid flexure partly distended, passing into a narrower 
portion. Bowel contained soft feces. 

RoUeston and Haward. {Transactions of the Clinical Society of London^ 1896, 
xxix. 201.) History, Boy, aged twelve years. Distention of abdomen began 
at two months. Was subject to gradually increasing constipation ; often no 
stool for several days or even weeks, and then would be very ill and have 
much distended abdomen. Last two years often vomited. Under observa- 
tion. Abdomen enormously distended ; tympanitic ; peristalsis visible. Obsti- 
nate constipation, with distention and abdominal distress, alternated with 
daily movements, with relaxation of abdomen. Hard feces in rectum at 
times. Watched three months. Died in one attack. Autopsy, Descending 
colon and sigmoid flexure greatly distended ; rest of colon and first part of 
rectum less so ; no stricture. Walls of colon hypertrophied ; mucous mem- 
brane ulcerated. 

Martin. {Montreal Medical Journal^ 1897, xxv. 697.) History, Boy, aged 
three and one-half years. No stool until five days old. Later always con- 
stipated, sometimes going eleven days. Enlargement of abdomen began at 
one year, and steadily increased, with occasional lessenings following escape 
of flatus. Latterly slight pain. Stools scybalous ; later semi-solid ; two 
intermittent attacks of diarrhoea. Under observation. Great distention, girth 
68 cm. (2()J in.). Coils of intestine and vermicular movements visible; tym- 
panites ; no tenderness ; rectum normal on digital exploration. Exploratory 
operation done ; no stricture found ; wound closed. Second laparotomy two 
weeks later; intestines punctured by trocar; death in a few days. Autopsy, 
Perforative peritonitis. Sigmoid flexure elongated ; enormously distended ; 
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38 cm. {I4:^jj in.) long, 5 to 8 cm. (1^ to 3^ in.) in diameter; contained solid 
feces ; walls thickened ; no ulceration ; partial narrowing of lower portion 
through possible thickening of mesocolon. Rectum normal. Descending 
colon somewhat dilated and much thickened. 

The Darrowing in this case does not appear to have amounted to 
a stenosis. 

Hichens. (Z/ancc/, 1898, ii. 1121.) HUtory, Man, aged twenty years. Con- 
stipated '' from the day of his birth until the day of his death." Abdomen 
always greatly distended; purgatives and enemata always needed; stools 
only every ten to fourteen days, and then scybalte, followed by several loose 
movements. Sudden death. Autopsy. Abdomen enormous. Sigmoid flexure 
enormously distended and much elongated; 57 cm. (22^ in.) long, 35 cm. 
(14 in.) in smallest circumference ; contains gas and semi-liquid feces. Walls 
much thickened ; slight distention of colon ; no stricture anywhere. 

Hobbs and de Richemond. {La Mkdecine Modeme, 1898, ix. 652.) His' 
tory. Girl, aged two and one-half years. Considerable enlargement of 
abdomen, giving rise to difficulty in extracting child at birth. After birth 
evacuation of bowels always difficult; vomiting for three months; abdomen 
continued to grow larger ; purgatives and enemata of little effect. Under 
observation. Enormous abdomen ; tympanitic. Sound entered rectum easily 
25 cm. (9| in.) ; brought away feces on its end. Puncture with small trocar 
allowed Z\ litres of gas to escape, but abdomen soon filled again. Watched 
over a month. No improvement. Operation advised. Child disappeared. 

Cases not to he included for reasons stated with each. Most of them mentioned in 
lists by other writers, who have not necessarily designated them as congenital. 

Banks. (Dublin Journal of Medical Science, 1846, i. 235.) Man, aged fifty 
years. Had had some former attacks of same kind. This acute and fatal. 
No reason to consider case congenital. 

Chapman. {British Medical Journal, 1878, i. 566.) Specimen only. Sub- 
ject aged fifty-eight years. No history. 

Money and Paget. {Transactions of the Clinical Society of London, 1888, xxi. 
103.) Adult, aged fifty-five years. Clearly not a congenital case. Fatal. 

Little and Callaway. {Transactions of the Pathological Society of London, 
1851, iii. 106.) Adult, thirty-four years of age ; imbecile ; inordinate appe- 
tite. Died from acute constipation and overdistention of abdomen. Every 
reason to helieve acquired. 

Groodhart. {Transactions of the Clinical Society of London, 1881, xiv. 84.) 
Girl, aged seventeen years. Well until eight months before. Clearly secon- 
dary to antemia. 

Bristowe, second case. {British Medical Journal, 1885, i. 1086.) Man, aged 
twenty-four years. For *' some long time " subject to constipation. No his- 
tory of any congenital dilatation. Died of peritonitis. 
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ilorris. [Briiiifh Mediral Journal, 1886, ii. 1211.) Woman, aged twenty- 
four yeare. Acute attack. Recovery. No reajBon to suppose congenital. 

Wallmann. (Virchow's Arckiv, xiv. 2t>2 ) Man, aged sixty-six years. 
.SeTeral true diyerticula. Not like congenital idiopathic dilatation as here 
understood. 

Ammon. (Angelxtrene chinirgUche Kranl'heUen, S. 39. Atlas.) Specimens 
from borlies of newborn or fa'tus ; some clearly with stenosis. No histories 
given, although pathologically some exhibit the characteristic lesions. 

Vulpian. {Gazette des HOpitnux^ 1877, No. 75.) Case of dilatation, with 
narrow anus. 

Lacave. ( Verhandl. van het Genoof^hap ter Bevord. der Genees en Heilkunde 
te Aiiuitn-dfim II. Deel. 1 Stud; 1858, 7.) Clearly result of atresia ani. 

Gruber. (Virchow's Archiv, 1872, Ivi. 432.) Autopsy specimen. Prob- 
ably acquired dilatation with congenitally abnormal length. 

Ebers. (Hufeland's Journal, August, 1836, Ixxxiii. 62.) Male, aged seven- 
teen years. Symptoms rather of acute obstruction, although always consti- 
pated habit ; yet no history of distention. No reason to assume was congen- 
ital. 

Wells. (Transactions of the Society for Improvement of Medical and Surgical 
Knowledge, 1812, iii. 158.) Man, aged iifty-eight years. Acute symptoms ; 
no history of previous attacks. 

Lewitt. {Chicago Aledical Journal, 1867, xxiv. 359.) Man, aged twenty- 
one years. First attack at twelve years. No evidence that case was congenital. 

Harrington. {Chicago Medical Journal and Exayniner, 1878, xxxvi. 400.) 
Man, aged iifty-one years. Acute attacks ; probably old dilatation ; but no 
symptoms of congenital affection. 

Herringham and Clarke. {St. Bartholomew's Hospital Reports, 1895, xxxi. 
57.) First case. Man, aged seventy years. Dilatation probably old, but no 
proof that it was congenital. Second case. Child, aged four months. Began 
as colitis ; dilatation appears to have been secondary to this. 

De Haen. {Ratio Medemii, iv. Cap. iii.) Quoted by Gee. Chapter III. 
refers to cases of drowning. Reference clearly wrong. Chapter IV. has some 
cases involving dilatation of colon, but none to be placed in this category. 

Parry. Posthumous Works, vol. ii. 380.) Man, died of constipation appar- 
ently. No history of a congenital origin. 

Gay. {Transactions of the Pathological Society of London, 1854, v. 174.) Boy, 
aged seven years. Condition followed an attack of typhus ; probably result 
of this, and therefore acquired. 

Eisenhart. {Centralhlatt fiir die innere Medecine, 1894, 1153.) Woman, aged 
fifty-three years. Appears to have been an acute abdominal dilatation 
resulting from chronic constipation ; no history of early distention. 

Strahan. {Lancet, 1893, ii. 1245.) Man, aged thirty-two years. Lunatic. 
No history of abdominal distention. No reason to regard colonic dilatation 
as congenital. 

Lespinasse. {Journal de Medecine de Bordeaux, 1888-1889, xviii. 427.) 
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Woman, aged seventy-eight years. Enormous distention of sigmoid. No 
evidence of congenital origin. 

Favalli. {Gazetta medica di Milano, 1846, v. 213.) Man, aged fifty years. 
Acate case ; no history of early distention. 

Berti. {La Pediatria, 1894, iii. 136, 161.) First case. Seen by Porro. 
Congenital dilatation, but associated with imperforated anus. Second case. 
Child, aged thirteen months. Autopsy showed dilatation of sigmoid flexure, 
which may have been congenital, but symptoms entirely wanting. No con- 
stipation. No abdominal distention until last day of life. Third case. Boy, 
aged two months. Autopsy showed long sigmoid, with saccular dilatation 
of a portion of it. Appeared like a congenital malformation, but never any 
symptom during life. Died of marasmus. 

Cheadle. {Lancet, 1886, ii. 1107.) Boy, aged five and one-half years. 
Constipated habit only for last nine months, then abdominal distention. Re- 
covered entirely. Case apparently result of temporary atony. No reason to 
regard as congenital. 

Osier. {Archives of Pediatrics ^ 1893, x. 111. Second Case.) Child of seven 
years. Supposed to be idiopathic, but autopsy two years later (personal 
communication from Dr. Osier) showed stenosis of sigmoid flexure. 

The cases of Berti'a are the only ones in this list which might 
with any reason be included in the first list; hut as we are consid- 
ering a clinical condition as well as an anatomical one it is better to 
exclude them from it. 

A glance at the history of Roy 8. and at the synopses of the pub- 
lished cases, a total of twenty-four in all, shows a very characteristic 
group of symptoms. Chief among them and first to appear are two, 
viz., constipation and abdominal distention. In twenty-two of the 
cases one or both of these was witnessed within three months, and 
nearly always within a few days after birth. In two cases (Bris- 
towe's and Formad's) the time is not distinctly stated. Generally 
it is noticed that within a few days after birth the child tends to be 
much constipated. In some cases this has been complete and obsti- 
nate, and only relieved after repeated administration of purgatives 
or enemata. In other cases therapeutic means have been more 
promptly successful. In a few, as in the cases of Hadden, Rolles- 
ton and Ha ward, Cheadle, and in one of Gee's, several weeks or 
even as. long as three months appear to have elapsed before the 
trouble with the bowels began. In Fiitterer's patient there was 
never constipation. In nearly half the cases constipation was the 
first symptom noticed, although in most of these distention of the 
abdomen develoj)ed very soon after. 
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In almost all of the remaining cases the development of constipa- 
tion and of distention seems to have been simultaneous. There are, 
however, some exceptions to this. Thus, in a few cases abdominal 
distention was quite late in developing. For instance, in Martin's 
patient and in the first of Gee's, there was no distention until the 
age of one year, although constipation began much before. In my 
patient distention was not noticed until the age of five months. In 
a very few cases the history seems to indicate that the development 
of abdominal distention has antedated that of constipation. The 
only certain instance of this, however, and the most marked, is that 
of Walker and Griffiths, in which distention was noticed at a few 
weeks of age and constipation not until three years. The degree of 
distention has varied much according to the case, but always seems 
to have been very marked. Frequently its degree has depended to 
a considerable extent upon the degree of constipation. The relief 
of constipation by enemata or purgatives would in most instances be 
attended by a decided diminution in the size of the abdomen. On 
the other hand, in my own case attacks of diarrhoea seemed to pro- 
duce little diminution in the abdominal girth. Often nothing has 
given such relief to the distention as the evacuation of gas through 
a rectal tube. The abdominal distention was always tympanitic. 
Frequently the outline of the distended colon could be perceived 
through the thinned abdominal walls, and peristaltic movements 
were visible. 

Particularly in the cases which have survived the first year or 
two of life there has been a decided tendency to repeated attacks, or 
rather exacerbations. In these constipation, though always trouble- 
some and constantly growing more so, became more extreme and the 
abdomen more distended. With rare exceptions it has been only in 
such attacks that pain or vomiting has been a prominent feature. 
As a rule, paiu and tenderness have been slight or absent, and vom- 
iting only occasional. 

As to the character of the stools, it seems only exceptional that 
they have been scybalous. Henoch, for instance, calls attention 
to the fact that the insertion of a rectal tube in his patient always 
brought away feces which were soft. In one of Hirschsprung's 
cases there had been no stool since birth, yet the finger introduced 
into the rectum produced the discharge of a stream of meconium* 
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These are examples only of the usual conditioo. At autopsy, too, 
the feoes in the colon have been nearly always in a semi-liquid state. 
Hard, fecal masses have been the exception. In fact, everything 
points to an inability of the colon to propel its soft contents rather 
than to a blocking by hard masses. 

Not infrequently there have been attacks of diarrhoea, and it is 
especially noteworthy that in a number of instances severe dinrrhoea 
has been a terminal symptom. 

The general health has always suffered sooner or later, uli hough 
in a few instances not for a considerable time. Dyspnoea is liable to 
be produced by the pressure against the lungs. 

It is interesting to note that twenty of the cases have been male 
and only four female. 

The prognosis, while not totally bad, is most unfavorable. 
Eighteen of the twenty-four cases are known to have terminated 
fatally. Only three of these — those of Peacock, Formad, and 
Hichens — ^are known to have reached adult life. The remaining 
died in infancy and childhood — the oldest at the age of fourteen 
years; eleven of them before the age of five years, and six of these 
before that of three years. Only two patients — those of Cheadle 
and of Osier — can be said to have recovered, the latter consecutive 
to the formation of an artificial anus. When heard of some years 
later he was, I believe, doing well (personal communication from 
Dr. Osier). The four remaining non-fatal cases disappeared from 
observation — one of them somewhat improved, the other three not 
at all so. 

Eighteen autopsies and one laparotomy on a case which recovered 
show a striking uniformity in the principal features of the patho- 
logical anatomy of the disease. 

In all there was dilatation of more or less of the large intestine, 
genrrally described as '' enormous." There seems to be an erroneous 
opinion in some quarters that it is the sigmoid flexure which is chiefly 
or solely dilated in this disease. I wish to call particular attention 
to the fact that there are but two cases described — Fiitterer^s and 
one of Gee's — in which this appears to have been the only portion 
of the colon dilated; and but two others — Martin's and Hichens' 
— in which the remainder of the colon is said to have been but 
slightly involved. In all the remaining, with one exception, both 
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sigmoid flexure and the rest of the colon were much dilated ; some- 
times the sigmoid flexure most (Gee, Osier) ; sometimes some other 
part of the colon most (Hirschsprung, first case ; Formad, Mya, 
Genersich). In the one exception referred to, that of Hadden's 
case, the colon, without the sigmoid flexure, was involved. In a 
few cases the rectum was distended in a portion of its course. The 
small intestine was never distended to any considerable extent. 

The degree of dilatation of the colon has been often enormous. 
It has sometimes appeared at autopsy to fill the whole abdominal 
cavity, crowding everything else out of sight. A very characteristic 
pathological feature has been the thickening of the walls of the 
colon. This has been reported in nearly every case. Only in 
Formad's is it stated to have been absent. In a few others it is 
not referred to (Peacock, Gee, second case). In my own case no 
observation was made regarding it. Generisch is disposed to regard 
the thickening as an early change, and as one of the causes of the 
loss of peristaltic power. It seems, however, just as likely — certainly 
in many cases — that it is a later change occurring in an effort at 
compensation. Ulceration of the mucous membrane is another 
alteration quite often seen. It is doubtless a later change, and not 
a necessary one. It was nearly always found in cases in which 
severe diarrhoea had terminated life. 

The diagnosis is easily deduced from the symptoms detailed. It 
rests upon the very early presence of troublesome constipation ; the 
development with this, soon after, or rarely before, of great tympan- 
itic abdominal distention; the discovery often of the distended colon 
outlined through the abdominal walls; the absence of evidence that 
the constipation is due to impaction ; the absence of any discoverable 
organic obstructive cause, as shown by the exploration of the rectum 
and colon; the absence of any previous debilitated state of health 
which might occasion colonic atony; and, finally, the confirmation 
by an autopsy that no structural obstruction of the intestine was 
present. This last, although of course a ^' post-mortem diagnosis," 
is often indispensable. As pointed out at the opening of this article, 
it is sometimes impossible — as in many other diseases — to make an 
infallible diagnosis without autopsy. A sharp diagnostic line be- 
tween idiopathic and obstructive congenital cases cannot always be 
drawn. 
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Treatment can only be (1) hygienic and medicinal, and (2) opera- 
tive. In the first class improvement of the general health is indi- 
cated, since this may help to increase the peristaltic power of the 
colon. Massage has been recommended by some, and condemned 
by others on the ground that it may produce perforation of ulcer- 
ated spots. Carefully performed in cases without diarrhoea or ten- 
derness, it seems indicated. Electricity may be used for the same 
purpose. Means must be employed to empty the bowels either by 
purgatives or enemata. Objections exist to the use of either, since 
eventually they tend to weaken still further the muscular power. 
In the case of Hughes the child seemed to be made distinctly worse 
by enemata. Yet it is often a case of " needs must," and that remedy 
has to be selected which best unloads the bowels and gives relief. 
The use of the rectal tube to remove gas has sometimes been a great 
comfort to the patient. In three instances — Martin's, Hobbs' and 
de Richemond's, and one of Hirschsprung's — ^punctnre of the intes- 
tine with a fine trocar has been performed in order to allow gas to 
escape. 

In any severe case tending to grow worse reasonably early opera- 
tion of some sort is to be advised. In spite of the gravity of the 
procedure, not to employ it seems still more grave. Exploratory 
laparotomy was performed on the patients of FUtterer and Martin, 
but nothing more radical was attempted. An artificial anus was 
made by Halsted in Osier's case, and the child recovered. The 
same operation was performed in my own case. Had it been done 
earlier, before the rapid failure of health set in, the chance of recovery 
would have been greater. The operation done by Treves (foe. cit.) 
oo a child with dilatation consecutive to congenital stenosis might 
well be employed in idiopathic cases, viz., the entire removal of the 
functionally useless dilated colon and the joining of the small intes- 
tiue with the anus. As this is a serious operation the attempt to re- 
lieve by the formation of an artificial anus may well be made first. 
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THE RELATION OF IDIOPATHIC DILATATION OF THE 
COLON TO PHANTOM TUMOR, AND THE APPRO- 
PRIATE TREATMENT OF SUITABLE CASES 
OF THESE AFFECTIONS BY RESECTION 
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In 1838 Richard Bright {O-uys Hospital Reports, London, 1838, 
iii. 256.) published his ^^ Observations on Abdominal Tumors and 
Intumescence/' in which he stated that ^' there is one class of cases 
more particularly liable to lead the unwary and inexperienced into 
error respecting the disappearance of an abdominal tumor ; I mean 
cases of hysterical distention of the bowels ; for although the swell- 
ing in these cases is essentially tympanitic, yet, occasionally, from the 
singular way in which the intestines are partially distended, and 
remain so for days and weeks at a time, they sometimes give com- 
pletely the forms of tumors; and sometimes indistinct fluctuation 
may arise from fluid feces, or even from the coexistence of a dis- 
tended bladder ; and sometimes the large accumulation of hardened 
feces has led to the belief of a more solid tumor.*' He reported the 
case of a woman, aged thirty, seen many years before in Guy's 
Hospital, with a supposed abdominal tumor, strongly resembling an 
encysted tumor. ^' But there were connected with this supposed 
tumor so many other ailments, embracing fits of hysterics, epilepsy, 
paralysis, abdominal and lumbar pains, so varied and so changing, 
that a little observation was sufiBcient to convince any experienced 
person of its real character.'' The patient, however, again entered 
the hospital in 1824, complaining of abdominal pain and having hys- 
terical symptoms. She had been seen by a surgeon who had pro- 
posed to excise the tumor which produced the swelling. A median 
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incision was made for this purpose^ but, a tumor not being found, the 
wound was closed, and was not wholly healed when Dr. Bright saw 
the patient. Her health was in a most unsatisfactory state from a 
frequent tendency to diarrhoea and from a succession of pains, with 
occasional distention of the abdomen. She remained in the hospital 
some three months, during which the swelling varied considerably, 
and on one or two occasions was reported to have subsided entirely. 

In the course of the subsequent sixteen years, as appears in an 
article entitled *' Cases Under the Care of Dr. Addison and Dr. Gull " 
{Medical Times and Gazette, London, 1854, ix. 348), several instruc- 
tive examples of the affection in question were observed by these 
physicians, the latter of whom is stated to have been the first to apply 
the term ^^ phantom tumor.'' Attention was called by them to the 
importance of spasmodic rigidity of a part of the abdominal parietes 
as " one of the most frequent sources of deception. An hysterical 
patient is quite capable of making a circumscribed portion of the 
abdominal wall rigid and hard, while the rest remains comparatively 
flaccid. . . . The recti muscles are peculiarly apt to be the seat 
of these contractions, which may, however, also occur in the lateral 
regions of the abdomen. . . . Hardened masses of feces are 
probably, however, the most frequent of the exciting causes of the 
affection." 

Later, the idea of a phantom tumor became so extended as to com- 
prehend any circumscribed mass in the abdomen which should appear 
and disappear from time to time. Greenhow {Lancet, London, 1857, 
i. 58), for example, reported five cases as " Phantom Tumors of the 
Abdomen." The first two were apparently pedunculate pelvic tumors, 
the third and fourth might have been a movable kidney, while the 
fifth, presumably, was a movable kidney or spleen. All were regarded 
as spasmodic, seated ^' probably in the abdominal muscles, although 
in every instance the tumor appeared to be in the abdominal cavity.*' 
Furthermore, evanescent tumors of the trunk and of the extremities 
have been reported by some writiBrs as instances of phantom tumor. 
Dilated and prolapsed stomachs, intermittent hydronephrosis, and 
transitory indurations of the mammary gland also were thus designated. 

We are indebted to our honored associate, J. M. DaCosta {Medical 
Times, Philadelphia, 1871, i. 449), for a restoration of the original 
conception of the term and also for a most important amplification. 
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namely, that phantom tumors are not necsessarily limited to hyster- 
ical persons. According to him, " the chief element in their produc- 
tion is partial contraction of the abdominal walls, particularly of the 
recti muscles, with more or less tympanitic distention of either the 
stomach or the intestine. Then a certain amount of constipation, 
and a large quantity of subcutaneous fat in the omentum, will modify 
some of the phenomena ; for I do not think that all cases are precisely 
alike or can be explained according to an exact formula. The fre- 
quent occurrence of these phantom tumors in hysterical persons is 
also to be taken into account, and the co-existence with hysteria may 
show itself in fits of hysteria, in convulsions, or in hysterical palsy. 
But do not fall into the mistake of supposing any necessary connec- 
tion. I have met with these tumors in men who were not very 
impressionable/' 

These views concerning the nature and the method of origin of 
phantom tumors have prevailed with slight modifications up to the 
present time. Osier {The Principles and Practice of ifedicinej 
third edition, 1898, 1114) and Tyson {The Practice of Medicine^ 
1896, 1072) adopt the explanation of Gowers, according to whom 
phantom tumors result from a relaxation of the recti, a spasm of the 
diaphragm and abdominal muscles, gaseous distention of the intestine, 
and an arching forward of the spine. Wharton Sinkler, in the Loomis- 
Thompson System {American System of Practical MedicinCy 1898, 
iv. 705), states that ^' sometimes an enormous amount of gas accu- 
mulates in the stomach and intestines, which distends the abdomen 
to an extraordinary extent. This condition constitutes the so-called 
* phantom tumor ' sometimes seen in hysteria. Constipation is fre- 
quently present, and the bowels in some cases may not be opened for 
weeks." 

In reviewing the reports of cases of phantom tumor published in 
the various medical journals, it is evident that the described tympanitic 
tumors are by no means of uniform significance. They vary not only 
in extent, involving more or less of the abdominal cavity, but they vary 
also in duration, in severity of symptoms, and in result. Though 
found usually in adult females, and simulating in shape and size the 
pregnant uterus at full term, or an ovarian cyst, they have been 
observed in young girls and in men. As a rule, of long duration 
and of slow and gradual formation, they may increase rapidly within 
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a few months or within a few days. Mattison's {Medical and Sur- 
ffical Reporter^ 1863, x. 201) patient supposed herself pregnant. 
Menstruation had ceased, morning sickness, quickening, enlargement 
of the abdomen and breasts, all were observed at the proper time and 
in regular course. Ramskill and Jones {Medical Times and 0-azette, 
London, 1859, ii. 679) state that their patient, a girl of nineteen 
had been several years in attendance at the Metropolitan Free 
Hospital. Examinations made two years apart showed no material 
change in the size of the tumor, which eventually caused the patient 
to appear like one at the full period of pregnancy. Bright's original 
case was observed during a period of many years in which the tumor 
was thought to be an ovarian cyst, and the patient was operated upon 
for its extirpation. Storer's case, reported by J. C. White {Boston 
Medical and Surgical Journal^ 1855, liii. 19), was a girl of fourteen, 
in whom the tumor had been present for a year, having increased 
rapidly in size within eight months. 

Although chronic, persisting, or recurring constipation is the rule, 
acute intestinal obstruction sometimes is stimulated, as is illustrated 
in the following case coming under my observation : In 1894 a 
woman, aged twenty-one years, was referred to me by Dr. W. 0. Hunt, 
of Newton. During early childhood she had occasional convulsive 
attacks. At the age of sixteen or seventeen she suffered for a year 
from nervous exhaustion. In the two years previous to my first 
visit she had repeated attacks of severe pain in the lower abdomen, 
each lasting some ten minutes, at irregular intervals, and without 
obvious cause. Recently they had occurred two or three times daily, 
and occasionally have been associated with a discharge of blood from 
the rectum. Dejections were usually well-formed, and as many as 
two daily. There was no loss of weight or color, and there was 
nothing abnormal found on physical examination. Three weeks later 
an attack of pain was followed by an arrest of intestinal peristalsis, 
neither gas nor feces being evacuated, despite the use of saline laxa- 
tives and enemata. At the end of four days, during which vomiting 
had occurred, the symptoms of obstruction still continued. The 
abdomen was markedly swollen, and a distended intestinal coil was to 
be felt in the left half. Three pints of water were injected into the 
rectum without causing discomfort. A large quantity of pale urine 
was voided. At this time Dr. M. H. Richardson saw the case and 
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agreed as to the expediency of an exploratory incision. After the 
patient was etherized the abdomen again was palpated, when gas 
escaped from the rectum ; repeated firm pressure caused the continued 
expulsion of gas, until the entire abdomen became everywhere soft 
and yielding to the touch. Since then there has been no return of 
the previous symptoms. 

It is recognized that the nature of the disturbance in this case is 
not wholly free from doubt, but a diagnosis of hysterical tympanites 
seemed the most probable. It was based upon the neurasthenic, 
almost hysterical, antecedents of the evidently neurotic patient, whose 
general appearance was that of one in vigorous health ; upon the im- 
mediate relief afforded by pressure when she was etherized, although 
all efforts without ansesthesia were of no avail, and, finally, upon the 
subsequent complete immunity from all abdominal discomfort. 

In the diagnosis of phantom tumors of the abdomen, especial stress 
is laid upon their disappearance under anaesthesia. 0*Donnell {Medi- 
cal Times and Gazette^ London, 1855, ii. 47) had a male patient 
whose tympanitic abdomen was as large as that of a woman in the 
eighth month of pregnancy. Under chloroform the enlargement 
immediately disappeared, and the abdomen for a while remained in 
a normal state. Simpson previously had produced the same result in 
like manner in a woman who supposed herself ten months pregnant. 
Ramskill and Jones {loc. cit) also administered chloroform to their 
patient who, for two years, was considered to have suffered from 
*' hysteric tympanites or phantom tumor of very large size." As the 
patient became unconscious the abdomen at once flattened until there 
was not the slightest appearance of a tumor. As the effect of the 
chloroform passed away the abdomen quickly resumed its previous 
shape, and was nearly as prominent as ever when consciousness was 
regained. 

A notable fact in the history of this subject appears from the 
investigation of the periodical literature of recent years. Reports of 
instances of phantom tumor are rarely to be found, whereas within the 
past fifteen years a considerable number of cases have been published 
which closely simulate in their characteristics those of phantom tumor, 
and in which the tumor has proved to be a permanent enlargement of 
the colon. Little and Calloway (Transactions Pathological Society , 
London, 1851, iii. 106), to be sure, had reported previously a case of 
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enormous dilatation with hypertrophy of the colon, especially of the 
sigmoid portion, in an imbecile thirty-four years of age. The abdo- 
men was forty-five inches in circumference at the navel, and its 
enlargement was found to be due almost wholly to the distended large 
intestine. The transverse colon was about six inches in diameter, 
and the descending colon and sigmoid flexure formed an immense 
pouch extending from the left hypochondrium into the umbilical and 
hypogastric regions. Peacock {TransactionB Pathological Society ^ 
London, 1872, xxiii. 104) also described a case of fatal constipation 
from excessive dilatation of the colon. The patient, twenty-eight 
years of age, had been constipated from birth and had suffered much 
from flatulence. Although he enjoyed relatively good health until 
within six weeks of his death, the symptoms of obstruction then be- 
came grievous, and the abdomen appeared like that of a woman just 
previous to confinement. The large intestine from the csBCum to 
the upper part of the rectum was found enormously distended and 
contained fully fifteen quarts of semi-solid feces. 

In 1884, however, Gee {St. Bartholomew's Hospital Reports^ 
London, 1884, xx. 19) published his communication on '^ Idiopathic 
Dilatation of the Large Intestine," which proved to be the immediate 
predecessor of a considerable number of articles on the same subject. 
He stated that '^ one kind of great and fatal tympanites is an extreme 
dilatation of the large intestine in whole or in part. The dilatation 
may be called idiopathic, inasmuch as it constitutes the whole of the 
disease, and the foregoing conditions or causes cannot be discovered. 
This disease may be compared with a like dilatation, also called idio- 
pathic, which affects the oesophagus and the stomach 

At present, for want of a better explanation, I think that mere con- 
stipation and retention of wind are the cause of the dilatation.'* His 
illustrative case is that of a boy of four and a half years who was con- 
stipated when three months old, and whose abdomen continued to 
swell from the time he was a year old. 

The purport of these publications is to maintain that increase in 
the size of the large intestine at times occurs without any obvious 
organic or mechanical cause other than fecal accumulation, sufficient 
to produce discomfort, distress, and deformity and to prove repeat- 
edly the immediate cause of death. The most constant symptom is 
constipation, and the most positive sign is abdominal distention. Two 
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types of this affection are evident : in the one the disturbance begins 
early in life, even in infancy ; in the other it becomes manifest only 
at a more advanced age. The former often is called congenital, 
although the accuracy of this term is to be questioned. To be sure, 
Peacock {loc. cit) and Hughes {Transactions Pathological Society y 
Philadelphia, 1887, xiii. 40) state that in the cases reported by them 
there were increasing constipation and abdominal enlargement from 
birth. One of Osier's {Archives Pediatrics, 1893, x. Ill) patients, 
an infant of seven months, had but five or six natural evacuations pre- 
vious to having been seen by him. On the other hand, although the 
case reported by Walker and Griffiths {British Medical Journal^ 
London, 1893, ii. 230) was observed to have an unusually large abdo- 
men within a few weeks from birth, nevertheless the bowels are said 
to have acted regularly. RoUeston and Ha ward ( Transactions Clini- 
cal Society^ London, 1896, xxix. 201) state that abdominal swelling 
began in their patient at the age of two months. In Formad's ( Uni- 
versity Medical Magazine^ Philadelphia, 1892, iv. 625) case, on the 
contrary, the most remarkable on record for the degree of deformity, 
constipation first became noticeable at the age of two years. To these 
cases the following is added : 

A girl, fourteen yeara old, came under my care at the Massachusetts Gen- 
eral Hospital in 1894, on account of a swollen abdomen. She had been 
constipated all her life, and the enlargement began when she was two years 
of age. and continued to increase in size up to the date of her admission. 
Three years before this there was considerable sharp, intermittent pain in 
the left flank, and a needle was thrust into the abdomen somewhere below 
the navel on the right side. No fluid was withdrawn. Otherwise she has 
always been in excellent health. She has attended school regularly and has 
seemed as strong as other children. There was no complaint of any disturb- 
ance whatsoever, with the above exception. She was well developed and 
sufficiently nourished. The abdomen was much enlarged, measuring thirty- 
one inches in circumference. It was tympanitic throughout, except in the 
right iliac fossa, where there was a diffused dulness. The surface was in 
places slightly irregular and ridged from peristalsis of the underlying intes- 
tine. On palpation the abdomen was everywhere soft and without tender- 
ness. The bowels were kept open by enemata, and although several evacua- 
tions might occur daily there was no material diminution in the abdominal 
enlargement. The injection of five pints of water caused dulness on per- 
cussion in the left half of the abdomen. She remained in the hospital nearly 
four weeks, and several months afterward her mother wrote that there was 
no improvement and that she was " as costive as ever." Recent attempts to 
discover her whereabouts have been unavailing. 
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If it be admitted that in certain of the above eases a congenital 
cause for the dilatation may have existed, it must be recognized also 
that absolute evidence on this point is lacking. It is apparent, fur- 
thermore, that in some of the patients the dilatation began at such an 
interval after birth as to render the congenital origin very doubtful. 

Mr. Treves {Lancet^ London, 1898, i. 276), however, in a recent 
ai;ticle entitled '^Idiopathic Dilatation of the Colon," maintains that 
allMses of this affection ^' in young children are due to congenital 
defects in the terminal part of the bowel, that there is in these cases 
an actual mechanical obstruction and that the dilatation of the bowel 
is not idiopathic.^' He bases this view on the evidence furnished by a 
patient with dilated colon from whom he successfully removed not 
only the descending colon, but also that part of the bowel correspond- 
ing to the sigmoid flexure and to the rectum, which were represented 
by a solid-looking, though pervious, tube, eight or nine inches long, 
and about the size of an adult's forefinger. Support is found for his 
opinion in the cases reported by Dodd {Lancet, London, 1892, i. 1299, 
and Atkin {Lancety London, 1885, i. 203), in which there was marked 
stenosis of portions of the large intestine. He oifers, also, in favor 
of his suggestion the observations of Osier, Walker, Formad, and of 
RoUeston and Haward {vide supra). 

It may be stated in behalf of those who recognize the existence of a 
genuine idiopathic dilatation of the colon in young children, that there 
are repeated instances in which the affection begins in early infancy, 
progresses more or less continuously, and at a laparotomy or a post- 
mortem examination is without sign of any congenital malformation of 
the bowel. Such instances are to be found even among those referred 
to by Mr. Treves in support of his view. In but one of Osier's cases, 
for example, was the opportunity offered for a satisfactory physical 
examination of the intestine. After an abdominal section by Halsted, 
although the entire colon was found enlarged and '^ the sigmoid flexure 
was twisted on itself, but not so as to cause any obstruction,'' no 
stricture of the rectum could be determined. A post-mortem exami- 
nation was made in the cases reported by Walker, Formad and by Rol- 
leston and Haward, and no evidence of a constriction was observed. 

It would seem more in harmony with the facts to recognize that 
there are two varieties of infantile dilatation of the colon. The one 
18 due undoubtedly to a defect of development, hence is a true form 
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of congenital dilatation, the result of malformation of the bowel, 
existing at birth and then at once producing its disturbances. The 
other makes its appearance within weeks or months after birth, gives 
no evidence of any arrest of development of the bowel, and for pur- 
poses of classification should be called idiopathic. Infantile dilatation 
of the colon thus may be congenital or idiopathic, but a congenital 
idiopathic dilatation of the colon from this stand-point would be a 
misnomer. 

The idiopathic cases properly so called are conceivably those in 
which defective expulsive power is the prime factor, leading gradually 
to more or less abundant accumulation of feces and consequent dilata- 
tion of the sigmoid flexure, with occasional complete evacuation of the 
bowel, as in the case reported by Hughes, but with recurring reten- 
tion extending over a prolonged period. As the lower portion of 
the bowel, especially the sigmoid flexure, becomes enlarged, an ac- 
quired mechanical impediment to the emptying of the descending 
colon, and perhaps of other portions of the large intestine, is estab- 
lished, giving rise to dilatation and to hypertrophy of the muscular 
coat. This impediment is likely to become all the greater as the loop 
of the sigmoid flexure becomes elongated and dilated, with its liability 
to kinks, even to a twist, as proved to have occurred in the case re- 
ported by Osier, In fact, the significance of elongation and dilatation 
of the sigmoid flexure in the production of twists of this portion of the 
colon is too well known to require comment. The greater the degree 
of distention the more impaired becomes the action of the accessory 
muscles of defecation, especially those of the abdominal wall, and thus 
may arise the enormous degrees of distention which are the eventual 
outcome in the cases in question. 

The published instances of idiopathic dilatation first made manifest 
in adult life are relatively few, but may take place under the same 
general conditions as in this variety of the infantile series. The case 
reported by Little and Calloway {loc. cit,) was an imbecile, one of a 
class notoriously liable to suff'er from neglected defecation. Money and 
Paget {Transactions of the Qlinical Society of London^ 1888, xxi. 
103) state of their patient that the bowels always acted regularly, with 
the exception that lately they were somewhat constipated. Neverthe- 
less, a big, scybalous mass of stony hardness was found in the colon. 
The patient of Herringham and Clarke (.S'^ Bartholomew's Hospital 
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Reports, 1895, xxi. 57) is stated to have been always constipated, at 
times without a dejection for eight days. Richardson's patient ( TVans- 
ctctions of the American Surgical Association, 1897, xv. 585), a man 
of forty-seven years, was in good health until the age of forty, when 
constipation became apparent and increased in severity. Finally 
symptoms of acute obstruction arose, and a half twist of the sigmoid 
flexure was found, corrected, and stitched to the abdominal wall. Five 
months later another attack of acute obstruction occurred, and again 
this portion of the colon was found twisted. It then was resected 
successfully, with subsequent relief of the symptoms. 

Occasionally cases may be encountered which occupy an intermedi- 
ate position between the infantile and the adult groups. I am indebted 
to my colleague. Dr. F. B. Harrington, of Boston, for the notes of 
such a case. 

His patient, about forty years of age, since childhood had a distended 
abdomen, with constant abdominal distress and much difficulty in emptying 
the bowels. At the age of twenty years he had an acute affection resembling 
intestinal obstruction and accompanied with enormous distention of the 
abdomen. At this time Dr. P. Wadsworth. of Maiden, treated him by plung- 
ing a trocar through the abdominal wall into the intestine. A great quantity 
of gas escaped, the swelling subsided, and defecation soon was resumed. 
Thirteen years later a similar illness occurred, but of less severity. In the 
subsequent seven years there were four or five such attacks, each lasting from 
one to four weeks, during which time the patient was confined to his bed, 
sufiering from vomiting and intense pain. Belief followed the passage of 
large quantities of gas and liquid feces. 

The last attack began March 6, 1898, with severe pain and vomiting, 
unrelieved by rectal enemata or by doses of salts. When seen a week later 
by Dr. Harrington, the face was pinched and haggard, the temperature 
102° F., and the pulse 120. The abdomen was so distended as to resemble 
that of a woman with a large abdominal tumor. It was everywhere tym- 
panitic. A median laparotomy was performed, and the cause of the enlarge- 
ment was found to be the dilated sigmoid flexure, which extended from the 
pubes nearly to the ensiform cartilage. It was tapped, and enormous quan- 
tities of gas and fecal matter were removed. This portion of the colon was 
then w^ithdrawn from the abdomen and resected. The patient lived for a 
week, during which time there were frequent movements of the bowels and 
relief from pain. Death was due to septic peritonitis of a mild grade. The 
united ends of the large intestine were in good condition and there was no 
evidence of any leakage. Dr. Harrington states, "with a pimilar case in 
similar conditions I should make an artificial anus and wait for improvement 
before doing a resection." 
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In comparing the histories of cases of chronic phantom tumor and 
of idiopathic dilatation of the colon the similarity in the symptoms of 
the two affections is beyond question. In each there is marked con- 
stipation, frequently leading to the retention of feces. In each there 
is a tympanitic distention of the abdomen, often of extensive degree, 
and present throughout a series of years^ although subject to variations 
in size, even to a return of the normal shape in anaesthesia. In each 
exacerbations of abdominal distress are apt to accompany temporary 
increase in the size of the abdomen. The phantom tumor is not 
necessarily limited to persons of hysterical tendencies, and the patient 
with a dilated colon may be hysterical or neurasthenic. With so 
striking a resemblance in the clinical characteristics it seems probable 
that the anatomical changes are identical. Fatal cases of phantom 
tumor have rarely been reported. Cullen*s ( Virgina Olinical Record^ 
Richmond, 1871, i. 153) patient died of inanition. The abdomen had 
been distended for five years, and the symptoms so suggested ovarian 
disease as to lead to the thought of ovariotomy. It is stated that no 
tumor was found at the autopsy, but there is no mention made of the 
condition of the colon. Even in the case reported by Bright, in which 
the interior of the distended abdomen was exposed by a laparotomy, 
we learn merely that no tumor was found. It is obviously inconceiv- 
able that such extreme tympanitic distention of the abdomen could 
exist for so long a time without the presence of gas in the intestines, 
and from the probability that the function of the stomach and small 
intestine was, as a rule, but little impaired, it seems likely that the 
gas must have been accumulated in the dilated large intestine. Fur- 
thermore, as already mentioned, examples of chronic phantom tumor, 
as described by Bright and others, are no longer reported, but cases 
with similar symptoms are published with satisfactory evidence that 
dilatation of the colon is the constant characteristic. 

The following statement is added for the purpose of confirming the 
above interpretation of the subject : 

Miss , thirty-seven years of age, entered the Massachusetts Qeneral 

Hospital in November, 1898. Since the age of fifteen, when "threatened 
with typhoid fever," she has been subject to periodical attacks of weakness, 
without obvious cause, occurring two or three times a year, rather increas- 
ing in frequency of late. The attack which took place eighteen months 
previous has never been wholly recovered from. During this period she has 
been unable to work, and has been confined to the bed a couple of months at 
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a time on four or five different occasions. The abdomen began to enlarge 
from the onset of this attack, and gradually has reached its present size. 
During the past year there has been more or less constant pain in the right 
iliac fossa, in which there is the sensation as of a lump. Of late the pain has 
extended upward into the right lumbar region, and in the past six weeks it 
has been worse than ever. For years she has been obliged to use some laxa- 
tive two or three times a week, and several times a year would have no 
movement of the bowels for a week. The catamenia have been irregular and 
painful since the age of fifteen, a space of two years once having elapsed 
without their appearance. The interval between the successive periods may 
be from one week to three months. The use of the catheter is at times 
necessary to enable the bladder to be emptied. She has no appetite, is weak, 
sufiers from constant abdominal pain, and attributes all her discomfort to 
the condition of her bowels, which causes nausea and short breath. Although 
there had been some loss of flesh, the face was florid, an appearance stated 
always to have been prasent. The waist was small, the epigastrium flat, 
but below the navel the abdomen was uniformly swollen, tense, and tym- 
panitic to a marked degree, and measured thirty-three inches in circumfer- 
ence. There was diflused tenderness in the right flank. There was no 
alteration in the outlines of the stomach, spleen, and liver, as determined 
by percussion. Palpation of the region of the kidneys was rendered useless 
by the resistance of the overlying muscles. The pelvic examination was 
negative. There was neither albumin nor sugar in the urine, and the blood 
showed 68 per cent, of haemoglobin, 5,616,000 red corpuscles, and 13,400 
leukocytes three hours after dinner. The stomach had a capacity of twenty- 
five ounces of water, and its contents showed free HCl. Lactic acid also was 
present. When the rectal tube was inserted there was neither obstruction 
nor escape of flatus, nor did any change follow in the appearance of the 
abdominal enlargement. After the patient was etherized the abdominal 
walls became flaccid and the tumor disappeared, but there was no especial 
diminution in the circumference of the abdomen. There was merely a 
change of shape, the tumor-like character of which at once reappeared as 
the senses were recovered. There was much splashing on palpation of the 
region of the colon, and attempts to inject liquid and air into the bowel pro- 
duced only a moderate degree of additional distention. 

During the patient's stay in the hospital purgatives produced watery 
evacuations, but neither laxatives nor enemata caused any material altera- 
tion in the shape and size of the abdomen. She was informed of the proba- 
ble cause of her condition and of the doubt of any permanent relief except 
by a surgical procedure of a severe and serious nature. Any reasonable 
attempt to enable her to resume an active life was welcomed. She was 
transferred to the care of Dr. C. B. Porter, who made a median incision, 
through which the greatly enlarged sigmoid flexure bulged. It was apparent 
that there was neither an organic stricture nor a fecal impaction, and as her 
pain had been referred to the right iliac region, and as the vermiform appen- 
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diz was closely attached to the abdominal wall, Dr. Porter decided to remove 
the appendix with the hope of relieving the pain. 

This operation, speedily recovered from, gave no permanent relief, and she 
returned to the hospital, in accordance with my advice, for the purpose of 
having a portion of the colon resected. Dr. M. H. Richardson, who had 
succeeded Dr. Porter in charge of the surgical ward, reopened the abdomen 
April 6, 1899, and removed the enlarged sigmoid flexure, which represented 
the chief constituent of the abdominal swelling, although there was some 
dilatation of the rectum and the descending colon. Convalescence has pro- 
gressed favorably and without interruption. 

This case presented the essential characteristics, even in its reaction 
to ansesthesia, of a phantom tumor, occurring late in life in a woman 
of pronounced neurasthenic type. It likewise showed the features of 
idiopathic dilatation of the colon free from obvious congenital pecu- 
liarities, and having as its sole conspicuous antecedent a constipated 
habit, but no history of fecal impaction at any time. The phantom 
tumor proved to be a dilated colon. 

In advocating resection of the sigmoid flexure for suitable cases of 
idiopathic dilatation of the colon or for chronic phantom tumor, in 
which the former condition presumably exists, I simply follow in the 
footsteps of Mr. Treves. It was his brilliant operation to relieve a 
patient from the eflfects of congenital malformation of the lower por- 
tion of the large intestine which first suggested to me the expediency 
of the above procedure in a case of genuine idiopathic dilatation of 
the colon. 

The history of such cases shows that often under medical treatment 
the deformity and disability are permanent, generally progressive, 
attended by suffiering and ending usually in death. 

The resection of the dilated sigmoid flexure takes from the abdomen 
the chief cause of distention and of a fecal reservoir, which has be- 
come unnecessary, is burdensome, a source of pain and a menace 
to life. 

It has successfully been removed, together with the descending 
colon, rectum, and anus, by Treves, in a case of congenital stenosis 
of the bowel, and the dilated sigmoid flexure alone has been removed 
by F. B. Harrington and by M. H. Richardson to relieve acute ob- 
struction. 

Resection may be preceded by colotomy, as in the case of Treves, 
and, as Harrington finds, indicated when symptoms of acute obstruc- 
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tion are present. Colotomy in such cases, however, should be merely 
a temporary expedient to relieve the patient from immediate peril 
and to permit him to enter into a state suitable for resection. The 
latter operation is best undertaken when the patient is comparatively 
free from all acute discomfort. 



DISCUSSION. 



Dr. Oslek : I have some photographs here illustrating a series of cases. 
Two of my cases have been referred to by Dr. Griffith, and I may state the 
subsequent history of these cases. 

In the first the operation of colotomy was performed by Dr. Halstead, and 
it is erroneously stated in Botch's Pediatrics that the child died later. That 
is a mistake as far as I know, for the child was alive and doing well when 
last heard from, six months after the operation. 

In the second case the symptoms disappeared after operation, the child 
improved, grew fat, and within a week after the operation for artificial anus 
had gained several pounds in weight. In another case I reported the child, 
aged seven months, lived for two years subsequently, and at the time of its 
death it was very much emaciated from recurring attacks of constipation 
and diarrhoea, and at autopsy we found enormous dilatation of the colon with 
narrowing of the sigmoid flexure. Just above this narrowing was a lump of 
concretion about the size of a hen's egg. 

Another case illustrates how very few symptoms may be associated with 
it. A little child was brought into the surgical ward to be operated upon for 
knock-knees, and Dr. Bloodgood's attention was attracted to the condition 
of the colon. The mother gave the history that the child had not had a 
natural movement since birth, always requiring injections. The whole out- 
line of the colon stood out with the greatest plainness and formed a very 
definite tumor that could be felt. It was hard and firm, and the waves of 
peristalsis were very distinct. That child is still alive. 

A fourth case is a very interesting one indeed, as illustrating that this 
condition of dilatation of the colon sometimes disappears spontaneously. 
This was a boy, aged ten years, who was under my care at intervals from 
June, 1892, to February, 1897. He had a very great distension of the ab- 
domen, the distention being very characteristic and the sacculation being 
seen with plainness through the thin abdominal wall. He had at the time 
of admission a chronic heart disease, and with the aggravation of this and 
the development of ascites the dilatation of the colon disappeared completely, 
so that at the autopsy there was found a thickened colon, but no especial 
dilatation. 
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A fifth case has only recently heen under observation. The history dates 
back to within a few weeks of birth, and the three diagrams exhibited illus- 
trate very well the condition of the colon during active peristalsis. 

The very rapid improvement in the first ca»es after colotomy leads me to 
believe that the operation should be performed early, as it is a much less 
serious operation than that proposed by Treves, and, subsequent resection 
with establishment of the lumen of the gut may be made later if the first 
operation is successful. 

Dr. J a GOBI : I see a great many of the cases, Mr. President, in which the 
diagnosis of undue length of the sigmoid flexure might easily be made from 
the fact that infants suffer from constipation from the first days of their lives. 
In a number of these cases I see a large abdomen, and have reason to believe 
that there is general dilatation of the colon. When the children are five, 
six, or seven years of age the difiSculty in defecation and the size of the 
abdomen disappear together. On the other hand, I can well imagine, and I 
know that, the undue length of the sigmoid flexure has given rise to a fatal 
termination. I once felt obliged to operate for artificial anus in the case of a 
new-born with apparent imperforate intestine. Absolutely nothing was found 
afterward except a very long sigmoid flexure — in fact, three flexures instead 
of one, which compressed each other. Now, if only occasional ones termi- 
nated in dilatation, I should look for the cause of dilatation in loco. As there 
are but few autopsies recorded suggestions may be in order. There are cer- 
tainly in the intestinal tract the possibilities of imperfect development of 
the muscular layers. I have seen that condition in the intestine only once, 
but met several instances in the stomach of local atrophy of the muscle; 
I imagine that a similar condition in the colon would give rise to dilatation. 

Another cause that may be considered is the fact that the mucous mem- 
brane of the intestine in the new-born is not well formed. It contains a 
very large supply of more or less embryonal cells, and only gradually does 
the tissue become fully developed. At that time and from that cause dilata- 
tion of the colon, even without much constipation, can easily be thought of. 

And, thirdly, the cause may be similar to what is noticed in rupture of the 
intestine. There are now about ten cases of spontaneous rupture of the 
infant intestine on record in which the cause was found in a more or less 
difl*use hemorrhage between the muscular layer and the submucous tissues. 

Dr. Griffith : I only have to say a word about the use of the term 
congenital, to which Dr. Fitz has referred. When I had first written a 
small portion of the text of my paper I had in it a sentence to this effect, 
that I purposely avoided the use of the word congenital. But the more I 
studied these cases in detail the more was I forced to adopt the use of the 
term, and to employ it in the sense that it has been employed by one 
of the principal writers on the subject — viz., that of a congenital tendency 
to dilate. I think any one who will read the synopsis of the cases I have 
detailed will be convinced of the reasonableness of this view. Of course we 
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do not expect to find a dilatation present at birth, because nothing has 
entered the intestinal canal to produce dilatation ; but when we find as soon 
as, or very shortly after feeding commences, a dilatation developing, not due to 
an obstruction, we are compelled to assume that the child for some reason was 
born with this tendency to dilatation. I would exclude from this category 
the instances of more or less globular sacs that exist at the time of birth, for 
this is not, strictly speaking, a dilatation, but a malformation. The affected 
portion of the colon has not dilated ; it is malformed. I have meant to 
include only the cases in which the colon is, so far as we can see, natural at 
birth, but dilates early under any strain. Of course, whenever a child has lived 
a year or two without symptoms we are unable to speak of a congenital ten- 
dency, since, on the one hand, there is no reason why the symptom should 
not have appeared earlier with a congenital cause, and, on the other hand, 
we cannot show the action of later causes which would place the dilatation 
in the acquired class. 

In regard to what Dr. Jacobi has said of the presence of dilatation from 
atrophy or atony, it is interesting to note that in every one of these cases in 
which observation regarding this point has been made at autopsy, with one 
exception, there has been present a hypertrophy of the walls of the colon, 
and that this has quite commonly involved the muscular as well as other 
coats. There seems to have been no atrophy in any case. 

Db. Fitz : It seems unnecessary for me to say anything further. I recog- 
nize, of course, the significance of what Dr. Griffith has stated, but we both 
must object to the idea of tendencies without some basis in fact for recog- 
nition. It is obvious that in many of these cases the dilatation does not 
begin until the child is one or two years old ; rather late for a congenital 
tendency to make its appearance. We must draw the line somewhere, and 
if a child of two shows this congenital tendency what shall we say of the 
woman nearly thirty-five years old before the tendency to dilatation mani> 
fested itself? 

One other remark in connection with the suggestion of colotomy. In my 
opinion, it is an operation only to be carried out in this class of cases to 
relieve an emergency where death threatens, or for the purpose of putting 
the patient in a suitable condition for resection of the dilated colon. Dr. 
Osier knows nothing of the present condition of his patient upon whom 
colotomy was performed. To go through life with an artificial anus is per- 
haps worse than death. The patient whose sigmoid flexure was resected at 
my suggestion was rendered by her ailment unable to work, and colotomy, 
instead of furnishing aid, would have been so much of a nusiance that she 
still would have been deprived of relief, hence a radical operation, the 
removal of the cause of the swelling, seemed to be the best plan to adopt. 
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A CASE OF PRESYSTOLIC MITRAL MURMUR ASSO- 
CIATED WITH SYSTOLIC TRICUSPID MURMUR 
COMPLICATING PREGNANCY. 



By JAMES TYSON, M.D., 

OF PHILADELPHIA. 



I MAT be presuming too much to expect the members of the Asso- 
ciation to be interested in a case of associated presystolic mitral and 
systolic tricuspid murmur which has been of so much interest to me, 
though I think few will claim that our knowledge of the presystolic mur- 
mur and its associated conditions is in all particulars complete, especi- 
ally when it is remembered that some comparatively recent observers 
allege that the murmur is not auriculo-systolic but really ventricular 
systolic. I confess it was some time before I myself could recognize 
it as anything buf ventricular systolic, and even now I often learn its true 
significance only through landmarks of condition and consequence by 
which it is, in a way, staked out for me. Further interest attaches to 
the case on account of the complicating pregnancy, the termination 
of which permitted a comparative study before and after confinement. 

The patient, whose case I report, is a married woman, aged thirty -two 
years, who was admitted to the Hospital of the University of Pennsylvania 
March 16th, when about seven and a half months pregnant. She was ex- 
tremely ill about eight years ago, before her first pregnancy. The illness 
lasted three months, and during it some operation was done per vaginam^ but 
it is impossible to ascertain its real nature, and she seems to have recovered 
completely. Two years later she had a miscarriage. Between these two 
events there is a vague history of rheumatism, apparently muscular, cer- 
tainly not severe. For the past five or six years she has had a winter cough 
which entirely disappeared in summer. For two years she has been growing 
short of breath, especially on exertion, has suffered much with palpitation, 
and has had several syncopal attacks. Three months before admission she 
is said to have had pleuropneumonia, and was in bed five weeks. From this 
illness she seems never to have entirely recovered, and although she returned 
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to work in a shoe factory she was compelled to give up at the end of a week. 
Since then she has been groiring eteadily worse with distressing cough and 
aggravated dyepncea, otlen amounting to orthopnisa, growing weaker and 
losing weight. On admission her face was thin and pinched, while her cheeka 
were flushed, her eyes bright, and with her bad cough and extreme dyipn<ea 
ahe looked like a consumptive. She was found, however, to be without fever, 
her temperatnre being but 97.6° F., with respiration 34 and pulse 110 per 
minute. Physical examination found only a general bronchial catarrh. 



InspecUon rect^nized a very etriking jugular pulse connected with each sys- 
tole of the ventricles, a marked systolic thrill at the apex, which was in the 
fifth interspace, an inch to the left of the midclavicular line. The upj^cr 
border of the cardiac dulness to the left of the sternum was found in the 
second interspace ; the right border one inch to the right of the sternum at 
the fourth rib. The ares of cardiac dulness is shown by the dotted line in 
the appended drawing 
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Auscultation recognized at the apex a short, rough murmur terminating 
in a loud, thumping, first sound, presystolic in time, followed by a faint, 
scarcely audible second sound. When the stethoscope was carried up into 
the pulmonary area the second sound became rapidly intense and again less 
loud as the aortic area was approached, showing the accentuation to belong 
to the pulmonary factor of the second sound. 

The presystolic murmur was not audible beyond the left parasternal line, 
nor was it conducted upward, although the thumping first sound wajs well 
heard in the axilla, though less loudly than in the mitral area. It was also 
heard less loudly at the angle of the lefl scapula behind. The lighter shad- 
ing in the figure shows the conduction of this thumping first sound. 

Just across the left parasternal line in the transverse line of apex was heard 
a long, loud blowing systolic murmur, more intense as the left edge of the 
sternum was reached and most intense in the fifth and sixth interspaces at 
this edge. It was heard upward along this edge of the sternum as high as 
the third rib, and across nearly so far as the right parasternal line, in fact 
throughout the whole of the right heart. It was not heard at the apex nor 
in the aortic or pulmonary areas. The dark shading indicates the space over 
which this murmur was heard. 

Nowhere and at no time was a mitral systolic murmur audible, nor was 
there the irregular pulse so characteristic of mitral stenosis. Appended is a 
pulse-tracing which exhibits some irregularity. There was a small albumin- 
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uria on admission, but the urine was otherwise negative. It was extremely 
difficult to define the liver at its lower margin, either by touch or percussion, 
in consequence of the invasion of the upper abdomen by the pregnant uterus. 
The patient was rapidly relieved of the bronchial catarrh by potassium iodide 
and belladonna, and she was correspondingly more comfortable. The ex- 
treme cardiac distress was also diminished by hypodermic injections of mor- 
phine and atropine. 

At 4 30 on the morning of April 11th, while the patient was asleep, the 
membranes ruptured, and she was awakened by the gush of water. She 
immediately became more comfortable, her breathing was easier and less 
embarnissed. Her respirations fell to 26 and pulse-rate to 90.' She was 
transferred \x) the maternity department, but labor did not actually set in 
until forty-eight hours later. The pains were severe, but ineffectual. By 
noon she began to be cyanosed, and by 4.30 the cyanosis increased to lividity, 
when forceps were applied by Prof. Hirst and a male child quickly delivered. 
The relief to the cyanosis was almost instantaneous, but she was allowed to 
bleed freely. The pulse fell to SO, and although the breathing-rate was still 
unnaturally rapid her relief was inexpressible. 
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As soon after her delivery as seemed safe, a physical examination 
was made. The conspicuous jugular pulse had disappeared except a 
fluttering appearance, such as characterizes the false jugular pulse. 
The liver could now be distinctly outlined by percussion and palpa- 
tion at least two fingers' breadth below the costal margin. It was 
tender, but not the seat of a pulsation. Before confinement the lower 
margin could not be found because of the encroachment of the gravid 
uterus. The presystolic thrill was still as plain as ever, the pulmonic 
second sound strongly accentuated without reduplication. At the 
apex, which was no longer outside of the midclavicular line, the pre- 
systolic murmur was heard as before labor, cut short by the intensified 
thumping first sound, followed by the faint second sound. A little 
further to the right, say at the left parasternal line, the tricuspid mur- 
mur comes out, is heard thence into the sixth left interspace at the 
edge of the sternum, and rapidly fainter toward the right edge of the 
sternum, where it is only faintly heard. In like manner the right 
cardiac border, as determined by percussion, seems not to extend as 
far to the right of the sternum, but it is difficult to determine because 
of the encroachment of the enlarged liver. The pulse had fallen to 
76-80, temperature 98°, and breathing-rate 26 to 30. 

When we seek the differences between the physical signs before and 
after delivery they are what one would expect as the result of reces- 
sion of the diaphragm and subsidence of venous turgor which followed 
the emptying of the gravid uterus. They include disappearance of 
the jugular pulse, diminished intensity and conduction of the tricus- 
pid murmur, replacement of the apex, and probably slight change in 
the right border. The remaining signs continued the same. There 
was at no time a pulsation in the left auricular region above the fourth 
rib to the left of the sternum, though there was enlargement of this 
area, as determined by percussion. The greatest strain seemed to 
have been on the right ventricle, and the bronchitis with which the 
patient was admitted also contributed to this and to its dilatation. 
Yet there was no oedema, notwithstanding the apparent tricuspid 
regurgitation. In seeking for an explanation it seems not unreason- 
able to account for it by the large accumulation of fluid in the amniotic 
sac, which may be regarded as an amniotic dropsy. 

One point more deserves to be noticed — the evidence of hyper- 
trophy of the left ventricle. In pure stenosis without regurgitation 
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at the mitral valve there is supposed to be no hypertrophy of the left 
ventricle, yet it is comparatively infrequent to find the signs of mitral 
stenosis without some hypertrophy. In these cases the conclusion is 
that there must be a certain amount of regurgitation even in the ab- 
sence of a systolic mitral murmur. In the case reported the displace- 
ment of the apex after parturition was so slight that it may be inferred 
that the hypertrophy was not large, and that the absence of a systolic 
mitral murmur could be correctly interpreted as pointing to the ab- 
sence of mitral regurgitation. The '^ thumping*' first sound, char- 
acteristic of certain cases of mitral stenosis, and which was present in 
this case, may also be cited as evidence of sufficiency of the mitral 
valve, the complete closure of which seems to be indicated by it. On 
the other hand, the feeble second sound, so far as its aortic factor is 
concerned, points to an imperfectly-filled aorta and consequently 
feeble recoil on the aortic valve. 

The very latest examination of the patient was made on April 29th, 
when the breathing-rate was but 20, the pulse 60, and the tempera- 
ture 97.2° F., these being approximately the rates and temperature 
for the three days previous, uninfluenced by digitalis or other heart- 
tonic, as she had taken none since her confinement. 



DISCUSSION. 

Dr. Janeway : I would like to say a few words on mitral stenosis, for I 
have paid a great deal of attcDtion to it for a long time. In the first place, 
the presystolic mitral murmur in about one-third of all cases can be heard 
behind, near the angle of the scapula. This is opposed to the rule usually 
stated. True, it is not as loud and not as characteristic as in front, but it is 
present. Sometimes we have another condition which helps us. Anyone 
who has had a great deal of hospital experience and has watched cases of 
mitral stenosis with well-characterized murmurs and has had these cases go 
out of the hospital and return again, perhaps to come under another service, 
as happens in some hospitals, will have observed that they have come in as 
cases of mitral insufficiency, and a great deal of uncertainty has been brought 
about in this way : that when the autopsy was held mitral stenosis was found 
where the clinical history gave mitral insufficiency. I have watched such 
cases for years, had them go out of hospital, return later, and though there 
was no doubt that at first they were cases of mitral stenosis, the condition 
was otherwise when readmitted with enlarged liver, swollen limbs, and per- 
haps considerable oedema. When, however, later the liver became reduced 
in size, the dropsy disappeared, and the heart had become sufficient again. 
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then with a returned presystolic marmur there was again no doubt of the 
nature of the process. When death, however, resulted shortly after admis- 
sion to the hospital with dropsy, etc., and only a mitral systolic murmur, has 
the difficulty of explaining or comprehending the relationships of murmur to 
mitral stenosis been introduced. 

A stranger murmur I have seen this year, occurred with a dilated pul- 
monary artery, but the thrill, instead of being at the apex, was where you 
would expect a thrill in cases of pulmonary stenosis. The thrill and mur- 
mur were so placed as to make it appear a case of pulmonary stenosis instead 
of mitral stenosis. 

Dr. Carey : So far as the change of location of the clearest point of hear- 
ing a presystolic murmur is concerned, I would like to raise the question 
with Dr. Janeway as to whether its transmission behind may not be accounted 
for by the more or less pulmonary consolidation. I would not like to use the 
word in the sense of absolute consolidation, but may it not be a transmission 
through a lung more or less altered by consolidation, making the murmur 
more or less constant ? There is no doubt in the world but what cardiac 
sounds are often better heard in unexpected places if there is furnished a 
temporary solid means of transmission. I am of the opinion, too, that it is 
rare that you get a deformed auriculo- ventricular orifice which could produce 
an obstruction sufficient to give rise to a presystolic murmur and also an 
auricular dilatation, but would not give rise to more or less valvular leakage, 
and, as Dr. Tyson said, although the ventricular murmur may not be dis- 
tinctly heard, it is almost certain that there could not be a stenosis without 
regurgitant leakage. 

Dr. Griffith : I am very glad to hear Dr. Janeway speak as he has. 
Four years ago I read a paper before this body, in which I recorded seven 
cases of mitral stenosis which had been under observation within three 
months, in all of which the murmur was heard very much beyond the limits 
ordinarily stated, and in some cases in the back. That this had occurred so 
frequently in my own experience in such a short time convinced me that it 
must be of common occurrence and must certainly be frequently observed, 
yet the text-books said almost nothing about it. Nearly all gave the same 
stereotyped description of the usual area. I must except some of the older 
books, among them the works of Walsh and Hayden, which do distinctly 
refer to this wide difference. 

Dr. Tyson : The point made by Dr. Janeway is one which I think clin- 
icians now generally recognize, especially since attention has been called to it 
by Dr. Griffith's paper. This fact remains distinctive, however, of the presys- 
tolic murmur that, while it may be conducted to the axilla and sometimes 
behind, it always remains very much loudest at what may be called its proper 
site, that of the apex. This is not so literally true of other murmurs, espe- 
cially of the aortic diastolic, which is heard all over the thorax, often with great 
loudness, and its point of greatest intensity is not always at the aortic orifice . 



A CASE OF MITRAL STENOSIS, WITH FEVER, (NON- 
MALARIAL) OF RELAPSING TYPE. 



By FREDERICK P. HENRY, M.D., 

OF PHILADELPHIA. 



The title of this report is open to criticism, inasmuch as the fasti- 
gium of relapsing fever continues for a period of several days, whereas 
in the case I am about to discuss the acme of the fever was maintained 
for but a few hours. In employing the adjective relapsing I mean to 
imply a fever recurring at intervals of about one week, and, so far as 
I am aware, such a type of fever, in connection with endocarditis, has 
not been hitherto described. In a paper entitled " The Chronic In- 
termittent Fever of Endocarditis "^ Osier reviews the literature of the 
subject, mostly English, and finds one of the earliest references to it 
in Ormerod's Gulstonian Lectures, which were published in 1851. 
In this case there were two febrile paroxysms daily, and in all the 
reports with which I am acquainted the type of fever has been either 
quotidian, tertian, or, as in Ormerod's case, double quotidian. The 
rarity of the febrile type presented by my case has seemed to me suflB- 
cient warrant for its publication. 

Margaret D., aged nineteen years, dressmaker, admitted January 21, 1899. 
Father living and well at the age of sixty-eight years ; mother died at the age 
of thirty-two years of pneumonia. Has bad four brothers and three sisters 
of whom one brother and two sisters are living. The patient had typhoid 
fever three yeare ago; rheumatism in childhood; pneumonia a few months 
ago. She has lived in Philadelphia all her life. 

Present Illness. About ten days before admission she began to feel weak 
and languid and disinclined to work, with headaches, pains in the back of 
the neck and back, and poor appetite. In addition there was anorexia, occa- 
sional nausea and vomiting, sorene8s in the a])domen, epistaxis, diminished 
excretion of urine, and cough. The menses have been suspended for two 

1 Practitioner, 1M«. vol. J. p. 181. 
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months. The patient is a fairly well nourished white female of average 
height. Her face is flushed, expression dull, eyes half closed, tongue lightly 
coated and tremulous ; pulse 96, respirations 30, temperature on admission 
99.2° F. 

Physical examination revealed nothing abnormal except a typical presys- 
tolic murmur, low pitched, prolonged and rumbling, followed by short, sharp, 
first sound, the second sound being scarcely audible at the apex. The heart 
is but little if at all enlarged, the apex-beat being palpable in the fifth inter- 
costal space within the mammary line. 

On the day after admission the temperature became normal, and so con- 
tinued until the 26th, fifteen days later, when it began to rise. On the 28th, 
at 8 P.M., it reached 101.4° F. ; on the 29th it was again normal, and remained 
so until February 4th (six days later), when it suddenly rose at 8 p.m. to 102° 
F. Six days later, at 6 p.m., there was another ascent to 102.4° F. On the 
20th it again rose at 8 p.m. to 103° F., slighter elevations having occurred on 
the 14th and 15th. On March 2d (at 8 a.m., it again suddenly rose to 103° 
F., after which it continued normal. 

The accompanying chart shows the character of the febrile movement much 
better than any verbal description. On two occasions the rise of temperature 
was accompanied with a chill, and in one with the vomiting of undigested 
food. Repeated examinations of the blood for the malarial organism gave 
negative results. The urine was free from albumin, sugar, and casts, and the 
liver was of normal size and apparently healthy in all respects. It is scarcely 
necessary to add that foci of suppuration were carefully excluded. 

On March 26th the patient was examined in the clinic by my hospital col- 
league, Dr. Edward P. Davis, with special reference to the question of preg- 
nancy. Dr. Davis concluded that the woman was pregnant. 

The blood was examined on three occasions, the average of the three counts 
giving 2,705,000 red corpuscles per c.mm. and 20 per cent, of haemoglobin. 
The leucocytes numbered 6000 per c.mm. A differential count of the latter 
was not made. 

To recapitulate : The patient is a young, unmarried woman, preg- 
nant, highly chlorotic, with well-marked though well compensated 
mitral stenosis and fever, which may be styled recurrent, relapsing, 
or intermittent, but is certainly not malarial. The inference that the 
fever is dependent upon the heart lesion is based on the fact that no 
other cause for it could be found. This is the basis upon which rests 
the universally accepted opinion that the more regular types of inter- 
mittent fever and the continued fever associated with endocarditis are 
dependent upon the latter. 

So far as I am aware, no theory has been advanced to explain the 
intermittency of non-malarial fever, such as that attending hepatic 
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disorders, tuberculosis^ endocarditis^ etc. In discussing these inter- 
mittent fevers, it should, I think, be borne in mind that in health 
there is a diurnal variation of the temperature^ and that, as I demon- 
strated in the Cartwright Essay for 1881, diurnal elevation is coinci- 
dent with a diminution in the number of the red blood-corpuscles and 
an increased elimination of urinary pigment — in short, that it corre- 
sponds with haemolysis. As first pointed out by William Hunter, the 
occasional elevations of temperature in pernicious anaemia are also 
haemolytic, as evidenced by their coincidence with a deeper discolora- 
tion of the skin, an excessive elimination of pathological urobilin, and 
a still further diminution in the number of red corpuscles. The 
condition, in short, is an exaggeration, or, rather, a perversion of what 
obtains in health. The intermittency of the malarial fevers is also 
coincident with a parasitic invasion and destruction of the red cor- 
puscles ; and with these facts to guide us I would suggest the proba- 
bility of solving the problem of non-malarial intermittency by a careful 
study of the blood. 

It might be suggested that the fever of my patient was due to the 
impoverished state of the blood ; in other words, that it was the same 
in kind as the so-called anaemic fever of pernicious anaemia. In reply 
to such a supposition I would call attention to the fact that the char- 
acters of the blood were those of chlorosis, the percentage of red cells 
being more than double that of the heemoglobin, and that febrile chlo- 
rosis is rarely met with. According to Huchard also, fever, when it 
occurs in chlorosis, is continuous.^ It might, with equal, propriety, 
be argued that the ansemia is the result of the valvular affection, for, 
as is well known, in endocarditis, especially of the ulcerative form, the 
ansemia is often intense. I recall a case of ulcerative endocarditis 
which I saw with the late Dr. James H. Hutchinson, in which the 
anaemia was so profound that the cardiac murmur (mitral systolic) so 
soft that the diagnosis for a time vacillated between pernicious ansemia 
and ulcerative endocarditis. At the autopsy the left auriculo-ven- 
tricular orifice was almost occluded with vegetations, and most of the 
viscera contained numerous emboli. 

The fact that my patient is still living and at present free from 
fever is no argument in favor of the view that this symptom was not 
etiologically connected with the valvular disease, but was due to some 

1 Sajous' Annual Univ. Med. Sciences, 1891, vol. il. 
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undiscovered ephemeral cause. I have purposely refrained from using 
the term ^' malignant " as applied to endocarditis, because I know of 
no dividing line, either clinical or bacteriological, that can be drawn 
between malignant and benign forms of that disease. The view that 
an ulcerative endocarditis is necessarily fatal is also disputed by Ley- 
den/ who relates two cases of apparent recovery from that condition. 
The sole criterion of malignancy in cases of endocarditis is their 
fatal termination after an acute febrile attack, which may be inter- 
mittent, continuous, or, as in the case just reported, recurrent or 
relapsing. 



DISCUSSION. 

Dr. Dock : The suggestion that the febrile paroxysms in this case are due 
to some process in the blood is interesting, but does not explain the whole 
process, nor explain the cases where there are two paroxysms a day, as in the 
cases reported by Ormerod, by myself, and by Dr. Thayer. 

Dr. W. W. Johnston : It seems to me the explanation of these cases must 
be found in what we know to be the cause of analogous conditions in mala- 
rial fever, namely, the life-history of an organism. In septic endocarditis, 
acute tuberculosis, malarial fever, etc., we must conclude that the intermit- 
tent fever is due to phases in the life of a parasite. 

I arose more particularly, however, to show a chart of a case of some little 
interest. The patient, a young woman of about twenty years, was taken ill 
with fever while in the country, and was under the care of a good physician 
and a trained nurse. She had throughout the illness no symptom except 
some gastro-intestinal dyspepsia, with a peculiar run of fever. She had no 
symptoms that pointed to typhoid fever, though that was at first suspected. 
The fever consisted of recurrences of a regular form, at regular intervals. 
For instance, she had a fever for eight days, then a period of eight days 
without fever. This was followed by eight days with and eight days without 
fever. Then fourteen days of fever, ten days without; eight days with fever, 
fourteen without ; and finally, ten days with fever. So that there was a cer- 
tain regularity about the recurrences. The blood was examined very care- 
fiilly and nothing found that would throw any light upon the condition. It 
was certainly non-malarial, and no method of treatment seemed to have any 
effect. Gradually the recurrences ceased. I do not remember to have seen a 
temperature record exactly like this. (Exhibiting temperature-chart.) 

1 Ueber interralttlrendes Fieber uud Endocarditis. Zeitschrift fUr klin. Med., 1882, No. 4. 
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Db. Thomson : There is certainly the presumption raised that the condi- 
tion of intermittency is more or less connected with the life-history of some 
micro-organism, yet I published a case a year ago of insanity which has been 
constantly under observation for five y ears, and where the disease has lasted 
for nine years, in which the gentleman becomes periodically worse every 
other day. He has never been known to miss that feature in his history. 
The exacerbations come on about one hour before awakening — about five 
o'clock in the morning— and he remains in a very nervous state for the day. 
When he first came under my observation these exacerbations were attended 
by a rise of temperature. He had been treated and his blood examined re- 
peatedly for malarial organisms, but no such thing found. For the past four 
or five years when the exacerbations appear the temperature has remained 
normal. Now in that case it is difilcult to account for the condition upon 
the supposition that he is infected, and it seems more like a nervous phe- 
nomena. 

Dr. Henby remarked, in closing the discussion, that the suggestion that 
the fever in his and similar cases might be hsemolytic, did not exclude the 
operation of micro-organisms, but rather implied it, inasmuch as the type of 
all periodic fevers (ague) is both haemolytic and parasitic. 



CONCERNING KERNIG'S SIGN IN MENINGITIS. 

By JAMES B. HERRICK, M.D., 

OP CHICAGO. 



In 1884 Kernig/ of Russia, described a phenomenon which he 
thought was found only in affections of the pia mater, and which was 
never lacking in inflammations of that membrane. If a patient with 
meningitis be made to sit up, as on the edge of the bed, the thigh, 
therefore, being at a right angle with the body, it is found extremely 
difficult to extend the leg, because of the presence of a marked flexor 
contracture. To quote Kernig : '* The phenomenon is so striking, 
the difference between nothing and something (^ zwischen Null and 
Etwas '), between the complete absence of the contracture while the 
patient is lying down, and its presence when the patient sits up is so 
plainly perceptible that it is well worth while to pay special attention 
to this symptom and to examine for it in every case.*' 

Kernig saw 15 cases of meningitis, in all of which he found the 
symptom. In 8 cases there was confirmation of the diagnosis by 
autopsy. Of the 15 cases, 13 were epidemic cerebro-spinal menin- 
gitis, 1 tuberculous, 1 suppurative. Kernig failed to find the sign in 
many diseases other than meningeal affections. In 6 cases, however, 
where there was not acute meningitis, the sign was more or less 
marked ; yet in all these he found some pial trouble — oedema, inter- 
meningeal hemorrhage, circumscribed meningitis, chronic meningitis, 
general carcinosis. Kernig believed the sign appeared in meningitis 
as early as the rigidity of the neck, and that it is late to disappear. 

Kernig's sign seems to have attracted comparatively little attention 
for fourteen years. Most of the standard text-books on nervous dis- 
eases make no reference whatever to it. Some authors describe the 
phenomenon, but disclaim any individual responsibility for the cor- 
rectness of the statement by bracketing Kernig's name after the 

1 Kernig : Berliner Klinlsche Wochenschrifl, December 29, 1884. 
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statement {e,g. Oppenheim). Still others state briefly that it is rarely 
found. ^' A peculiar, but as it appears extremely uncommon, symp- 
tom, is the so-called flexor contracture of Kernig/^ (Hirt, p. 14.) 
Until Netter, in 1898, revived interest in the subject there are, so 
far as I can discover, but four T^riters who recorded the results of 
their clinical observations on this phenomenon, Bull (1885), Henoch 
(1886), Friis (1887), and Bliimm (1889). 

BulP wrote to show that the sign was not pathognomonic of menin- 
gitis or even of pial trouble, but merely indicated an increase in 
intracranial pressure. He found the flexor contracture in three cases, 
one of tuberculous meningitis, with no autopsy, one of solitary tubercle 
of the cerebellum, but '* in the pia over it a few miliary tubercles," 
with tuberculosis in lung, lymph glands, kidney, and intestine ; one 
of otitis media with caries of petrous portion, thrombosis of trans- 
verse sinus and common jugular. In the basal pia, especially over 
the frontal lobe, were ecchymoses, and there were a few teaspoonfuls 
of serum in the posterior fossa. These cases, it seems to me, go 
rather to prove Kernig's statement, that his sign is found with afi'ec- 
tions of the pia mater, than Bull's, that it is not indicative of menin- 
gitis or even involvement of the pia. For on Bull's own showing, 
one of his three cases was tuberculous meningitis, another had miliary 
tubercles in the meninges, the other certainly some local meningitis 
with numerous ecchymoses and an unusual amount of serum. 

The most extended observations are those of Friis,^ of Copenhagen. 
During an epidemic of cerebro-spinal meningitis, the examination for 
Kernig's phenomenon was made in 60 out of 110 cases. In 53 of 
the 60 the sign was present, i.e., 88 per cent. In 2 of the remain- 
ing 7 it was doubtful, in 2 the examination was unsatisfactory, in 3 
the sign was absent. Friis was unable to state how early it appeared, 
or how late it remained. He found no relation between it and stiff- 
ness of the neck, hypersesthesia or pain, though he was inclined to 
think it was more pronounced where lumbar pain was most complained 
of. Friis has no explanation to offer as to the cause of the phenomenon, 
but does not agree with Bull in regarding it as due solely to intra- 
cranial pressure as he has seen it absent in a case of hydroce])halus. 

» Ednard BuU : Berl. Kiln. Woch., 1885, No. 47, p. 772. Ueber die Keniigsche Flexlonscon- 
tractur der Knl^^lenke bei Gehlrnkrankheiten. 

s Albert FriiB : Om deu 1 Kjobenhavn 1 Aaret, 1886, Herskeude Epidemi af Meningitis Cere- 
brospinaliB. Thesis, 1887, p. 154. 



UERRICK, 





^ 




iili 


ij 

1 




Hi 






' 




f 




l«l« 




1 


1 


PI 


1 


f 

1 


1 


S 


li 


"d 


^ 


. 


^ 


?" 


^ 


^ 


■s 


i 


1 


s 


= 




= 




a 




- 






1 


1 


1 


1 


















■= 














s 




1 




Hi 


^^ 


B 


ii: 












E^5 

SI 






1 


1 


11 


i 


1 


11 




o 


8 


So 


1 


11 






t 


u 
S 




|i 


m 


|lls 


II 


m 


Pi- 


















^ 


y 


- 


5 


s 


°- 


s 


'■ 


'-' 


■ 






=1 


^ 


3 


■j 


































," 








Sj 






ts 




















* 




« 


-' — 


---. 


y 


w 










""c 


iS 




|B 


l|^ 


-It" 


=|:? 


i^f 


»|S» 


il' 




1 


ft 


s- 


1" 


Si 


P 


ii 



EBKNIG'S SIQN IK H£NIN01T1S. 



uhi 111 H 

liitlllli It 



ll|-y|lf|llll|| 









Ills S 1 5!!l?l&?l 

1 



If i iMi i I jsisjiji; 



C3= 'S|s iiss 

til l»°.l |p 



fill 











|H« 


- 1 


t 


S 


1 


» % 


!i 


1 


1 


o 


Mi "" 


»!=* »^ 


la* 


4= 




!l' •'^ 


i"i ii 


il 


ii 


|i 







11 



MJJ 







kernig's sign in meningitis. 51 

In an epidemic in Copenhagen in 1891 Friis^ found the sign in 21 
of 26 cases (80 per cent.). 

Henoch,^ in 1886, reported on the Kernig sign. His later views 
can be gathered from his reference to it in his Kinderkrankheiteny 
seventh edition, page 320. He has found the Eernig contracture 
present in many cases of meningitis, but does not regard it as pathog- 
nomonic, as he has in at least one case with autopsy found no con- 
tracture. And he thinks it may be present without meningitis. 

Blumm^ found Kernig's sign in 7 of 9 cases of meningitis. 

Last year, 1898, Netter,^ in examining 26 cases of meningitis, 
found Kemig*s sign present in 23 (92 per cent.), some cases abortive, 
others advanced, 2 convalescent ; 8 cases were tuberculous, 3 mixed 
tuberculous and epidemic, 12 epidemic. One of the exceptional 
cases was a child seen but once, the other a child living at the time 
of communication, with evidences of advanced tuberculous meningitis. 
Ifetter believes its presence permits one to assert quite positively the 
existence of a meningitis. He regards it as of especial value in the 
diagnosis of abortive types of epidemic meningitis. From its per- 
sistence into convalescence (Kernig, Henoch, Netter) it may be of 
service in enabling one to make a retrospective diagnosis. 

A still more extended experience with 47 cases is reported by Netter.* 
He found the test positive in about 90 per cent, of cases of meningitis. 

My own observations have been made upon 19 cases of meningitis, 
with autopsy in eight cases. All doubtful cases have been excluded. 
Nine were epidemic cerebro-spinal meningitis, 7 were tuberculous, 2 
were pneumococcic, 1 was syphilitic with an acute process superadded. 
These cases, for convenience of reference, have been arranged in tabular 
form. I take this opportunity of thanking the physicians who gave 
me the opportunity of examining some of their patients, and in par- 
ticular Drs. Billings and Preble, who courteously extended to me the 
freedom of their wards at the Cook County Hospital. 

1 A. Friia: Ugeskrifl for Laeger, 1892, pp. 407 and 431, cited by Netter. 

It is interesting to note that in studying these cases Frlis foand and described an intra- 
cellalar dlplococcos eTldently the intracelliUaris. His figure on page 27 of his thesis is an 
excellent representation of the specific organism. He does not, however, declare it to be the 
specific germ, though questions its identity with Fraenkel's pneumococcas. 

* Henoch : Charity Annalen. 1886, p. 576. 

* Bltlmm : Munch. Med. Wocb., June 25, 1889. 

« Netter: La Semaine Mddicale, 1898, p. 281. Clinical lecture delivered at Hupltal Trousseau. 
» Bulletin et Memoires de la Soci(^t6 M^dicale des HOpitaux de Paris, Juli 22, 1898. Abstract 
in Dent. Med. Woch., January 26, 1899. 



52 HERRICK, 

From the table it will be seen that Kemig's sign was present in 
17 out of 19 cases of meningitis, or in 89.4 per cent. In the 2 cases 
in which it was absent^ both children, the single examination was 
made a short time before death^ and it was noticed at the time that 
there was a general laxity of all the muscles ; in the one case there 
being but the faintest movement of an arm in response to firm and 
long- continued supra-orbital pressure. This recalls the fact that even 
the retraction and rigidity of the neck muscles may be variable, and 
just before death may entirely disappear. ^^ In patients deeply coma- 
tose, and shortly before death, I have frequently seen the stiffness of 
the neck disappear. '^^ Kernig's sign may have been present earlier. 
Friis states that it may vary in degree from day to day. In most of 
the cases examined the other signs were so unequivocal as to make 
the examination for the Kernig phenomenon wholly unnecessary, 
except ss a confirmatory finding. In some of the cases, however, 
its presence was of distinct value from the paucity of the commoner 
evidences of meningitis, e.g., in Cases III. and IX. And in Case 
II., one of miliary tuberculosis, it was of especial interest to note the 
absence at first of Kernig's phenomenon and its later appearance at 
the same time when evidences of meningeal involvement were first 
manifest — retraction and rigidity of the neck, severe headache, paral- 
jsis of ocular muscles. 

Netter,^ in a footnote, cites an extremely instructive case showing 
the value of the Kernig phenomenon, to which reference may here 
be made. In a typhoid with typical symptoms, including the aggluti- 
nation test, Kernig's sign was marked. But from the absence of other 
pronounced meningeal symptoms meningitis was excluded. Death 
occurred in the third week from perforation. The autopsy revealed 
typhoid and also a cerebro spinal meningitis due to the staphylococcus 
pyogenes and the bacillus typhosus. 

Many patients with diseases other than meningitis were examined 
as to the existence of Kernig's phenomenon, there being selected as 
many cases as possible in which there were cerebral symptoms. Many 
individuals of all ages who were in apparently perfect health were ex- 
amined. In 25 healthy individuals selected at random no Kernig sign 
was present. In 100 cases of disease other than meningitis, Ker- 
nig's sign was absent in 98, present in 2. The result is shown in the 
following table : 

1 Eichhorst : iv. 473, Fourth edition. 2 Netter : La Semaine M6d., 1898, p. 282. 
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Table II.— Showing Cases other than Meningitis Examined for 

Kernig's Sign. 



No. qfea$e8 
examined. 

25 

5 
8 
2 
5 
1 

2 
8 
1 
S 
5 
1 
8 
1 
1 
1 
1 
1 
2 
I 
2 
1 
2 
1 
1 
1 
2 
1 
4 
4 
1 

10 
1 
1 
5 
2 
3 
1 
1 
1 
6 
1 
1 

1 
1 



DUumowU Kemig*$ 
*x«*jf •</«•. phenomenon. 

Healthy individaals flrom inikncy to old a^, both 

thin and fleshy Aheent. 

Pnenmonia " 

Convaleioeiit pneumonia " 

Pnenmonia with delirium tremens .... " 

Delirium tremens *' 

Tetanus ; fourteen days after injury, trismus, con- 
vulsions, llBver, mild delirium .... " 

Ureemla " 

Malaria " 

Convalescent malaria " 

Typhoid fever •• 

Cerebral hemorrhage " 

Cerebral thrombosis " 

Cerebral svphlUs ^ " 

Tumor of brain " 

Subdural hemorrhage (autopsy) Present. 

General paralysis ox insane Absent. 

Multiple sclerosis with spasticity .... " 

Ataxic paraplegia *' 

Convalescent multiple neuritis " 

Tabes and hysteria " 

Hysteria " 

Incipient Graves's disease " 

Lead poisoning " 

Opium poisoning '' 

Influenza with cerebral symptoms .... " 

Pernicious ansemia " 

Chlorosis " 

Enteroptosls *' 

Acute rheumatism " 

Chronic rheumatism " 

Gonorrhoeal rheumatism (vide text) .... Present. 

Valvular disease of heart Absent. 

Fibrous myocarditis " 

Acute endocarditis " 

Carcinoma of stomach " 

Ulcer of stomach " 

Asthma and bronchitis " 

MasUtis 

Chronic nephritis " 

Amcebic dysentery " 

Pulmonary tuberculosis " 

Pelvic inflammation " 

Facial erysipelas with delirium, vomiting, high 

fever, headache, eto " 

Loose body in knee-joint ** 

Chronic gastritis " 



In a case of Dr. Billings, Kernig's sign was present where post- 
mortem a subdural hemorrhage was found with no inflammatory 
changes. 

The patient was a laborer, aged fifty-two years. Headache and forgetfiil- 
ness for a few days. Found unconscious, having apparently fallen out of 
bed. Rigid and retracted neck, equal pupils, right facial paresis, right arm 
flexed and rigid. Involuntaries. Temperature on admission normal, but in 
twenty-four hours up to 104®, with pulse 130. After lumbar puncture tem- 
perature 98®, pulse 56. Later temperature but slightly elevated ; pulse vari- 
able. Mental condition varied from coma to quite bright intelligence. When 
rational, no rigidty, no Kernig sign. When comatose, Kemig's sign present. 
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Died in coma on fourteenth day. Autopsy revealed subdural hemorrhage, 
left side. 

It was present in the unaffected leg in a woman who had been lying in bed 
for four weeks with a gonorrhoeal arthritis of one knee. During this time 
she had lain with both knees flexed, as this was the most comfortable posi- 
tion. This local condition may explain the difficulty experienced in making 
extension in the leg so long accustomed to flexion. 

The absence of the sign was of diagnostic value in the case of facial ery- 
sipelas. The patient, an adult, went to work in the morning feeling nearly 
as well as usual, and returned at noon complaining bitterly of headache and 
nausea. " He staggered into the house like a drunken man." By 3 p.m. he 
was delirious, and his physician found a temperature of 104°, with, he thought, 
some stiffness of the neck, and diagnosed meningitis. When I saw him next 
day there was still complaint of severe pain in the head ; he had not slept 
the night before ; was slightly delirious ; temperature 103**. Other findings, 
in lungs, heart, abdomen, muscles, negative, save that breathing through the 
nose waa difficult, as the nose seemed " stuffed up " as from a cold. There 
was no Kernig sign, though the patient, a fleshy man, and his wife both said 
they knew he would be unable to extend the leg as he sat on the edge of the 
bed, as he had tried it many times in his efforts to put on his shoes and 
stockings. In one leg extension was made with some little difficulty, but 
still sufficiently easy to exclude Kernig's phenomenon, a strong argument, it 
seemed to me, against meningitis. The next morning the nose and adjacent 
skin of the face showed typical erysipelas, and the case was clear, though the 
prevalence of sporadic cases of epidemic meningitis made one at first seri- 
ously consider the possible existence of this affection. 

From the study of cases made by Kernig, Henoch, Friis, Bliimm, 
and Netter, with the observations just recorded, it seems justifiable to 
regard Kernig's phenomenon as present in the majority of cases of 
meningitis — say 80 to 90 per cent. — and as only exceptionally present 
in other affections. Other and more definite conclusions concerning 
it seem unwarranted at present. That it may occasionally be absent 
in meningitis and occasionally present in diseases other than menin- 
gitis, should not cause it to be wholly discarded as of no value. The 
truly pathognomonic symptoms are few. Rose-spots in typhoid, 
herpes in malaria and pneumonia, absence of free hydrochloric acid 
in carcinoma of the stomach, murmurs in endocarditis, choked disk 
in cerebral tumor, and scores of other symptoms are not pathogno- 
monic, but rightly deserve attention when found or when absent, as 
helping to make up or modify the symptom-complex of a disease, the 
method of diagnosis upon which, as yet, clinicians are compelled 
largely to rely. 
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As to the technique of eliciting this sign, it is exceedingly simple. 
The patient may be made to sit up on the edge of the bed with legs 
hanging down, thus bringing the thigh at right angles to the body^ 
when extension of the leg can be attempted. Or the thigh can be 
brought at right angles to the body as the patient lies in bed on the 
side, or preferably on the back, and the leg then extended. The only 
requirement seems to be that the thigh should be placed at a right 
angle with the body before the attempt is made to extend the leg. 
Not infrequently in delirious patients, e.^., in delirium tremens, there 
mast be a little patient, gentle force used before the jerking and tense 
muscles yield. The same is true of some spastic conditions. But 
where Kernig^s contracture is present, patience and gentleness do not 
cause the muscle to yield, and the back of the patient can generally 
be lifted from the bed without the knees giving way. This procedure 
is often accompanied by evident pain to the patient. In some cases 
the leg and thigh will make an obtuse angle of no more than 110° or 
120°. As Kernig says, the test in many cases is most striking, par- 
ticularly in those patients whose thigh and leg in the recumbent posi- 
tion are extended and apparently lifeless, but in the test position 
reveal a most intensely rigid contracture, often with evidence of acute 
pain. In testing for Kernig*s sign there must be excluded those cases 
in which local causes could interfere with the proper extension of the 
leg, such as rheumatic or other form of arthritis of the hip or knee, 
myositis, old contractures from nervous diseases, and sciatica. The 
phenomenon can be well-imitated by the latter condition. 

No thoroughly satisfactory explanation of this phenomenon has 
been offered. Bull's notion that it is merely an evidence of increased 
intracranial pressure is disproved by the many failures to find the 
sign in hydrocephalus, in tumors, and in hemorrhage. His notion is 
further, that it is but an exaggeration of a normal condition. Even 
in health it is often somewhat difficult to secure easy and complete 
extension of the leg with the thigh flexed at right angles with the 
body, owing to the tenseness of the muscles at the back of the thigh. 
Henoch^ aptly cites the statement of Landois, that the flexors of the 
leg springing from the tuber ischii are too short to permit of free 
extension of the leg when the thigh is flexed on the body at an acute 

1 Loc. cit. 
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angle, and he further calls attention to the fact noted by Henke/ that 
owing to the shortness of their mascalar fibres and the abundance of 
tendinous fibrous material, the semi-tendinosus, semi-membranosus, 
and biceps femoris are unable to stretch far enough to permit of com- 
plete extension of the leg when the thigh is sharply flexed on the 
body. It is easy to assume, therefore, that in meningitis there is 
such an increase in tone as to exaggerate this natural difficulty of 
extension into a contracture of the flexors of the leg. But just how 
this is brought about is a matter of speculation. 

DISCUSSION. 

Dr. Osler : I can speak of the presence, even of the value, of this sign in 
the epidemic of cerebro-spinal fever. In a number of cases we have had 
recently it has been present in a very marked degree. I do not know that 
in any single instance it has been a help in the diagnosis, as the condition of 
meningitis was readily recognized from the presence of other symptoms. I 
can understand, though, that in other cases, particularly of typhoid fever with 
marked cerebral symptoms, or the cerebral type of pneumonia, that this sign 
may be of great value. It is certainly a very interesting sign, and the expe- 
rience of Dr. Herrick and others shows that it is present in a very large per- 
centage of cases. 

Dr. Griffith : I have neglected to look for this sign as often as I should 
have done in the last winter, but I may state that so far as I have examined 
it was nearly always present in meningitis, and that I have not seen it in 
other conditions. Just before leaving home I tested it in two cases of oere- 
bro-spinal fever, and found it well marked in both. One of these children 
might have led one astray in diagnosis very readily. It was an obscure case, 
and if it had not been for the history of a family epidemic the diagnosis would 
have been most difficult. In similar cases, but without the aid of such a 
history, I can see that the presence of Kernig's sign would be of great help. 

1 Henke : Hand Atlas, Berlin, 1888, 1. 175. 



THE CONTINUED FEVER OF EPIDEMIC INFLUENZA. 



By WILLIAM W. JOHNSTON, M.D., 

or WASHINGTON, D. C. 



That the fever of influenza sometimes assumes a continued type 
of long duration has been recognized and described by Leveran in 
1889^90 (La Medecine modeme, 1889-90, p. 143), and some of its 
descriptive characters pointed out ; Moretti {II Raecoglitore medieoj 
1891, serie v. 12), Lemoine, and Worner have devoted attention to 
the subject. Hollister, of Chicago, in 1892 {Journal of the American 
Medical Asfoeiatian) reported 50 cases observed in hospital, with an 
average duration of twenty-three and a quarter days. But the 
literature of the subject is not large, and nowhere have I seen any 
satisfactory description of the symptoms most frequently met with. 

The statements here made are based on a number of cases observed 
during the past two winters, and in all essential particulars the uni- 
formity of symptoms is so great as to make it possible to give a more 
or less definite description of this variety. 

The onset of fever is sudden, as in all cases of influenza ; some- 
times a short, acute catarrhal stage is followed by prolonged fever, of 
which the slight catarrh is only an incident. More frequently the 
attack is of the mildest character in its beginning, so much so, indeed, 
that the patient makes the futile attempt to fight off" illness without 
a physician's aid ; for a week he rises daily, and perhaps goes to his 
business, but progressive weakness and increasing fever finally force 
him to seek help. 

By this time the fever has reached 101° to 102° in the evening. 
The further course varies, but not within wide limits. As a rule, the 
evening temperatures are ascending for two to five days, the morning 
remissions corresponding to the elevations, and ranging from one to 
two degrees. The fastigium, with temperatures of 102° to 103°, lasts 
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from three days to one week or ten days. Defervescence is gradual, 
resembling typhoid, or is more rapid and irregular. The normal 
point is reached at different dates. In the three charts shown it was 
on the fourteenth, sixteenth, and twenty-first days respectively. 

The oscillations in Case I., up to the twenty-first day, give a total 
curve exactly resembling enteric fever. In the other two cases the 
irregularities are greater than in this disease. 

When the fever reaches a point at or near normal it is by no means 
over, and the patient may be very far off from convalescence. 

In Case I. after the twenty-first day, and between that date and 
the thirty-ninth day, the temperature did not get below 99° in the 
morning, nor below 100° in the evening, once reaching 100.8°, and 
once 101.2°. 

From the thirty-ninth day the temperature range was nearer the 
normal, but at no time was the normal point reached in the evening 
until after the sixty-seventh day. 

In Case II., between the sixteenth day and the fifty-fourth day, 
when the record ends, the morning temperature was at or near normal, 
but the evening temperature was 101° or over during the first week, 
and later 100°, and never below 99° during the last week. There 
was an evening rise for twenty-eight days, and perhaps longer, after 
the continued fever had ceased. 

In Case III., from the fourteenth day, when the more continued 
fever seemed about to end, until the one hundred and fourth day, when 
observations were no longer made, there was a continuance of fever of 
a low grade, remittent and intermittent by turns, ranging from normal 
to 101°. 

While the earlier part of these curves bears more or less likeness 
to enteric fever, the latter part is unlike the temperatures of the 
defervescence and convalescence of that disease. 

The common characteristic of the latter stages of influenza fever 
is the long-continued minor oscillations and very delayed disappear- 
ance of the evening rise, long after patients have resumed an active 
life. 

That this peculiarity does not belong only to influenza fever, with- 
out lesion, is shown by the fever of the late period of influenza 
pneumonia. In Case IV. the temperature is shown of a case of 
catarrhal pneumonia, with bloody sputum, after the disappearance of 
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all acate symptoms. During sixty-two days the evening temperature 
stood at an average of 99.5°, frequently reaching 100°. 

There is no acute infectious disease in which this peculiarity of 
delayed disappearance of fever exists, under the same form of regu- 
larity, as in influenza. Prolonged fever in infectious diseases is due 
to complications, and has variations which depend upon the rise and 
decline of such complications ; but in influenza a daily intermittent 
fever of low grade is a part of the disease, and must be considered as 
an essential feature of the symptomatic picture. 

The symptoms in cases of this description are very uniform. 
Careful and repeated examinations fail to show any pulmonary, 
pleural, pericardial, or endocardial lesion. The catarrhal feature dis- 
appears, or is so slight as to admit of no relation between it and the 
fever. There may be a slight cough only, or none throughout. 

In Case II., during the first week of illness, the symptoms were 
headache, pains in the limbs, slight cough, ringing in ears, and some 
deafness, occasional rigors, and profuse perspiration. During the 
second week there were pains in the limbs and side, nausea, a feeling 
of faintness and prostration, breathlessness, feeble and intermittent 
pulse. 

In the third and fourth weeks there were nervousness, dyspnoea, 
insomnia, and mental depression ; the heart's action was more feeble 
and intermittent, and the sense of prostration greater. 

The improvement from the end of the fourth week was slow, the 
patient leaving her bed for the sofa for the first time on the fifty-third 
day of the illness. She sat in a chair for the first time on the sixty- 
first day. Convalescence was slow from this time, the patient feeling 
feeble during the spring and summer, having dyspnoea on slight 
exertion. At this time, a year since her illness, she has regained 
flesh, but complains of oppression in the region of the heart after 
mounting steps. There are no signs of any lesion of the heart. 

In Case III. the prominent symptoms were violent muscular pains 
in the thoracic wall, pains in the limbs and back, nausea and irrita- 
bility, insomnia, mental depression and anxiety, profuse sweats, little 
or no cough. At the end of the fourth week the heart's action 
became rapid, feeble, and irregular, and from this time this became 
the chief symptom. The feeling of exhaustion was very great, and 
the dyspnoea with the feeble heart-action made his condition at times 
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alarming. Improvement was very slow. He left his bed for the first 
time on the fifty-fifth day of his illness, and sat up for a few moments 
on the sixty-third day. Slight exertion was followed by a feeling of 
faintness and by feeble and intermittent pulse. He drove out for the 
first time on the seventieth day, and left the city a few days later. 
One month after this he was stronger. At that date, August 6th, 
there was still an evening rise of temperature. Strength has never 
been completely regained since his illness. During the past winter 
he has suffered from bronchitis and asthma, and is now out of the 
city for this reason. 

The two features that are the most striking in cases of this kind 
are the long continued and characteristic fever^curve, with the marked 
cardiac symptoms. 

Influenza affords a good example of the long residence in the body 
of infecting micro-organisms. Pfeiffer, Wasserman, Beck, and Kruse 
have repeatedly found influenza bacilli in the sputum for weeks and 
months after an attack. 

In a case of pulmonary influenza, accompanied by great induration, 
Netter found the presence of Pfeiffer's bacillus in the expectoration 
during fourteen months. In chronic fibroid pneumonia, also, Pfeiffer 
has demonstrated the presence of the bacillus lasting for a long 
period. 

The long duration of fever and of other symptoms is due to this 
peculiarity of influenza infection, a persistence of effect that is more 
decided than in most of the acute infections. 

The heart symptoms are probably due to some alteration of the 
myocardium, as well as to the effect of infection on the nervous 
centres. 

Weichselbaum found fatty change in the heart muscle in a number 
of cases. A peculiar form of *' cardiac grippe '* has been described 
by Huchard; slowing of the pulse, with great rapidity on sitting 
up, irregular or intermittent heart action, and pain resembling 
angina pectoris are given as symptoms. These symptoms were 
all present in the two cases referred to. The question is whether 
myocardial change is not the constant and only essential lesion of the 
form of influenza characterized by the fever and symptoms described. 
The feeble pulse noted in these cases, as well as in others, prolonged 
for a year or more, is an evidence of a lesion due to the attack. In 
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Case II. the heart sounds, now one year after the illness, are indis- 
tinct, the impulse feeble, and the respiration disturbed by slight exer- 
tion or mental excitement. In other words, the symptoms are those 
of cardiac dilatation, which may be presumed to be due to degenera- 
tion of the heart muscle at the time of the acute illness. The changed 
state of the nervous system since then would justify the theory that 
the symptoms were neuropathic, if it were not for the physical signs 
of constant heart weakness. This condition could only result from 
a change in the myocardium itself, a change that may be progressive 
and in any case, is chronic. 

Diagnosis. The recognition of the nature of a fever of the type 
described must be sometimes difficult, as mistakes are often made. It 
is sometimes taken for enteric fever, or for acute tuberculosis. 

From enteric fever the distinction is easily made, if attention is 
paid to the mode of onset and to the more characteristic symptoms 
that are not like those of enteric fever. I have never seen the so- 
called typhoid forms of influenza, nor any cases in which the diag- 
nosis could not easily be made. The differential diagnosis cannot be 
based upon the fever-curve, but upon concomitant symptoms ; and 
sooner or later the difference in physiognomy, and the presence of 
myalgia and neuralgia, with the heart feebleness and irregularity, 
point conclusively to influenza. In any case the peculiar intermit- 
tent terminal stage makes its nature plain. 

From tuberculosis the diagnosis may be difficult for a time if there 
are any fine unilateral r^les, but the subsequent fever oscillations 
exclude tuberculosis sooner or later. The intermittent fever stage is 
entirely unlike tuberculosis in the low evening elevations and in the 
tendency to improvement after the fourth or fifth week. 

Treatment. A word only will be said about treatment. The 
guiding rule is to keep the patient alive until the infection wears itself 
out. The heart claims most attention, as it involves the chief danger 
to life. But the greatest suffering comes from the state of the nerv- 
ous system ; insomnia, nervous agitation, mental depression, neuralgia, 
and muscular pain call for relief. And for these there is no remedy but 
morphia given in small doses, continuously for days or weeks, if need 
be. No matter how much opposed one may be to the remedy, its use 
is forced upon us by the character of the suffering and by its long dura- 
tion. Morphia not only relieves this, but it is the most efficient aid 
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in sustaining the action of the heart. It can be given in minimum 
doses^ repeated at intervals as necessary, increasing on occasion, and 
then gradually reduced as the need disappears. 

The patient being entirely under our control, there is no danger of 
the morphia habit being created. He can be cured at will of what- 
ever dependence he may have acquired. 



SOME REMARKS ON TYPHOID FEVER AMONG OUR 
SOLDIERS DURING THE LATE WAR WITH 

SPAIN. 



By VICTOR C. VAUGHAN, M.D., 

OF ANN ARBOR, MICH. 



In August, 1898, Surgeon- General Sternberg appointed a board 
consisting of Major Walter Reed, U. S. A., Major E. 0. Shakes- 
peare, U. S. v., and the writer to study the causes and the spread of 
typhoid fever among the troops in the various camps within the 
United States. In accordance with this order the members of the 
board have been and are still engaged in this investigation. Although 
our work is, as yet, incomplete, and our conclusions may be somewhat 
modified after we have collated and compared more figures, we are 
apparently justified at present in formulating certain conclusions 
which may be of interest to the profession. With the approval of 
Surgeon-General and of my colleagues on the board I am permitted 
to present to you some of the facts that we have learned, with conclu- 
sions which, in our opinion, are justified by these facts. 

It may be well, in the first place, to say something concerning the 
methods which we have pursued in our investigation of this subject. 
In accordance with the instructions given us by the Surgeon-General 
we visited and carefiilly inspected all the larger encampments in the 
United States, including Camp Alger, the camps at or near Femandina, 
Fla., Jacksonville, Fla., Huntsville, Ala., Chickamauga Park, Ga., 
Knoxville, Tenn., WycoflF, N. Y., and Meade, Pa. In making this 
inspection, to which we gave about six weeks of time, we endeavored to 
ascertain by direct personal observation the conditions under which 
the soldiers lived. We visited nearly every regiment at each of these 
camps, made ourselves acquainted with the water supply, the quality 
and quantity of the food, the preparation of the food, the nature of 
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the soil of the camp, the space allotted to regiments^ the arrangement 
and size of the tents and the number of men occupying each tent^ the 
location of sinks with reference to the mess tents, the disposition of 
fecal matter and garbage, the thoroughness with which the camps 
were policed, etc. We visited regimental, division, and other hos- 
pitals, and ascertained the methods of disinfection practised in these 
hospitals. In short, we endeavored to see for ourselves everything 
that might have a bearing on the origin and spread of typhoid fever. 
While making this inspection we took the testimony of medical and 
other oflScers. We hoped to be able to interview at least one medical 
officer in each regiment, but this was not always possible. However, 
the information that we obtained in this tour of inspection was con- 
siderable, and some of it of much value. 

Since finishing the inspection we have been engaged in studying 
the records in the office of the Surgeon-General. In this study, also, 
we have regarded the regiment as the unit. We have endeavored to 
ascertain when typhoid fever first appeared in each regiment, and 
how it afterward spread. How many cases there were in each com- 
pany. If one or more companies furnished an unusually large 
number of cases, we have endeavored to ascertain whether or not the 
men in these companies have lived under unusual conditions. Thanks 
to the courtesy and intelligence of some of the regimental medical 
officers, we know how many men in each tent had typhoid fever and 
the initial date of each case. In our complete report we hope to give 
all this data, but in this paper I must content myself with general 
statements, substantiated by a few details. 

We had not finished our first day^s work at Gamp Alger before we 
saw that one factor in the problem must be thoroughly dealt with 
before we could hope to reach a satisfactory solution. Fortunately, 
we promptly took steps to acquaint ourselves with this factor. It 
cannot be denied that scientific medicine would have gained much had 
this factor been provided for at an earlier date. I refer to the ques- 
tion of the scientific diagnosis of typhoid fever. In the division 
hospital at Camp Alger we found most of the febrile cases diagnosed 
as malarial. We believed that they were typhoid fever, but the 
surgeons in charge had diagnosed them malaria. We requested that 
competent men, properly equipped for making blood examinations for 
the malarial plasmodium and the Widal test, should be sent to each 
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of the larger camps. The Surgeon-General acted promptly on this 
suggestion. Drs. Gray and Carroll, of the Army Medical Museum, 
went to Gamp Alger for this purpose. Subsequently Dr. Carroll 
continued this work at Jacksonville. Dr. Dock, of the University of 
Michigan, made investigations at Chickamauga, Knoxville, and 
Meade. Acting Assistant-Surgeon Craig also spent several weeks in 
making blood examinations at Sternberg Hospital, Chickamauga 
Park. Dr. Curry, Acting Assistant-Surgeon at Fort Meyer, has 
made many hundreds of blood examinations upon sick soldiers sent 
from Camp Alger, Jacksonville, and other camps. As a result of 
the work done by these men, we are able to state that malaria was 
a very rare disease among those troops who remained in the United 
States. Among the hundreds of blood examinations made on soldiers 
from Camp Alger, not one case of malaria was found at that place. 
Dr. Dock found one case at Chickamauga and one at Meade. The 
one at Chickamauga was a private of the 2d Arkansas Volunteer 
Infantry, who stated that he had had chills and fever at home in the 
spring of 1898 before he enlisted. The malarial case at Camp 
Meade belonged to one of the Pennsylvania regiments. Two weeks 
before the examination of the blood this man came, so he stated, from 
a camp on the banks of the Potomac. It will be seen, therefore, that 
in each of these cases the plasmodium was probably introduced into 
the system elsewhere than at one of the large camps. 

Malaria was probably more frequent than these figures indicate, 
but that the long-continued fevers diagnosed as malaria in nearly all 
the field hospitals were typhoid fever there can be no doubt. The 
sick reports contain evidence in themselves that malaria was not a 
prevalent disease among the troops. The 158th Indiana, 6th Ohio, 
and 1st West Virginia constituted at Chickamauga Park one brigade, 
and were encamped side by side. According to the sick reports 
malaria prevailed in the Indiana regiment from May throughout the 
summer. There were no cases in the Ohio regiment in May ; 3 in 
June ; 11 in July ; 103 in August, and 203 in September. In the 
West Virginia regiment malaria does not appear on the records until 
August, when 108 cases are reported. That there could have been 
malaria in the Indiana regiment in May and not a case in either of 
the other regiments in the same brigade, is not probable ; and that it 
would have taken this disease two months, had Chickamauga been the 
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fearfully malarious place it is said by some to be, progressing slowly 
through the Ohio regiment, to reach the West Virginia regiment, is 
not in accord with any known epidemiological facts concerning this 
disease. Pushing our inquiry further, we find that in the Ohio 
regiment 278 individuals are recorded as having had malaria. Sixty- 
six of these were sick only a few days. Among these there may 
have been a few cases of malaria^ but the probabilities are that even 
for these diagnoses of febricala would have been quite as scientific. 
Of the 207 cases of protacted malaria, 148 were still sick when the 
last report consulted by us was made (October 31, 1898). This leaves 
69 cases of completed malaria, among which there are reported 12 
deaths. A death-rate of more than 20 per cent, in " mild remittent 
malaria," as the disease is designated by one of the surgeons, is, to 
say the least, unexpectedly high. 

To summarize concerning the so-called protracted malarias reported 
by the regimental surgeons, I will say that, in my opinion, practically 
all of these were typhoid fever, and the following are my reasons for 
this opinion : 

1. The uneven distribution of the so-called malaria among regi- 
ments encamped side by side gives cause to suspect that these cases 
were not malaria. 

2. Some of the surgeons who failed to record their cases as 
typhoid state in their comments that typhoid fever prevailed in the 
regiment. One illustration of this may be of interest. From April 
to November there were in the 6th Ohio, according to the recorded 
diagnoses in the monthly reports, only two cases of typhoid fever. 
Notwithstanding this fact, the acting assistant-surgeon in charge at 
that time writes in the October report the following statement : '' The 
health of the command is improving. The prevailing disease that has 
caused the sickness we have had is typhoid fever.'* And yet the Sep- 
tember report showed only one case of typhoid fever, and the October, 
report showed only one case, and this one case was one and the same 
patient carried from the August report on to the reports for September 
and October. 

3. The results of several hundred blood examinations showed that 
malaria was a very rare disease among the troops that remained in the 
United States. 

4. Malaria as it exists in this country is easily controlled by mod- 
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erate doses of quinine. All the so-called protracted malarias in our 
camps were treated with large doses of quinine, and were not improved 
thereby. Consequently, we must conclude that the diagnosis given in 
these cases was erroneous. 

5. The mortality of the so-called protracted malarias corresponds 
"with the mortality of typhoid fever, and furnishes most positive proof 
that these cases were not malarial. 

When we began to study the regimental sick reports we found that, 
in order to obtain satisfactory information, we must endeavor to ascer- 
tain how many cases of typhoid fever there were in each regiment, 
and it soon became evident that the regimental sick reports did not 
give this information. Of two regiments in the same brigade, one 
had more than 200 cases of typhoid fever, as shown by the regimental 
reports ; while the other regiment on like evidence had only two cases, 
but the records of the second regiment show more than 200 cases of 
protracted malaria, and these furnished a mortality as high as that of 
the typhoid fever in the first regiment. For the reasons already given, 
we have included all the protracted malarias among our list of the 
typhoids. It may be asked how long we have considered it necessary 
for a so-called malaria to run in order to make it a probable typhoid. 
In answer to this, I will state that we have regarded all so-called 
malarias of ten days or more in duration as possible cases of typhoid 
fever. We think that the great rarity of true malaria and the readi- 
ness with which these rare cases have yielded to quinine, and the fact 
that quinine was so generally administered, justify us in this conclu- 
sion. Practically, however, the number of doubtful cases is exceed- 
ingly small. 

Typhoid fever was not only diagnosed malaria, but it was covered 
up by many other names. In one regiment the death-rate from pro- 
longed indigestion amounted to 15 per cent, of the completed cases. 
In another regiment at Chickamauga dengue is a frequent diagnosis 
of many cases which undoubtedly were typhoid fever. That dengue 
should have prevailed in one regiment among the 60,000 troops at 
Chickamauga is too absurd to receive serious attention. By tracing 
all doubtful cases to the hospitals we have been able to reach a positive 
opinion concerning the nature of most of them. In some regiments 
we have made an alphabetical list of all the sick. In others we have 
taken only those who are recorded as having had some intestinal 
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disorder, malaria, or some form of continued fever. In some regi- 
ments many cases were diagnosed simple continued fever. In others 
the surgeons seemed to regard enteric fever as distinct from typhoid 
fever. The belief of some of the medical men in typho-malaria is 
evident by their reports. 

The origin of typhoid fever in all the larger encampments is easily 
determined. Many of the volunteer regiments and some of the regu- 
lar regiments were infected with typhoid fever when they reached the 
camps. A few illustrations are interesting. The 6th Ohio reached 
Chickamauga Park May 18th with a case of recognized typhoid fever. 
This patient was kept in the regimental hospital until he died, May 
24th. The 9th New York arrived at Chickamauga May 26th. There 
was a suspiciously prolonged case of diarrhoea June 10th, and one of 
enteric fever three days later. The 31st Michigan arrived May 17th 
and furnished a recognized case of typhoid fever June 1st. The Ist 
Arkansas reached Chickamauga May 27th and sent a probable typhoid 
case to the division hospital June 2d and a recognized case of typhoid 
fever June 3d. The 52d Iowa came May 31st, and the surgeon recog- 
nized a case of typhoid fever June 8th. The 1st Missouri went into 
camp at Chickamauga May 21st and had a suspicious case May Blst. 
The 5th Missouri came May 27th and furnished a suspected case June 
6th. The 2d Kentucky arrived May 26th and, so far as the records 
show, had no typhoid fever until June 26th. The 2d Missouri arrived 
May 20th and furnished a probable case May 26th. The 12th New 
York came May 20th, and the first suspected case had its initial date ten 
days later. The 1st New Hampshire arrived May 22d, and two days 
later entered on its sick report a case that was most probably typhoid 
fever. The 8th New York arrived May 26th, and did not show any 
evidence of the existence of typhoid fever until June 24th. However, 
as this patient died July 1st, it is probable that the true initial date 
was earlier than is indicated. The 2d Ohio arrived May 1 8th, and 
two days later a case diagnosed as gastro-enteritis, and which may 
have been typhoid fever, was treated in the regimental hospital. 
These are not selected regiments, but these data were taken from a 
bundle of records at hand at the time of this writing, and each record 
in the bundle was examined. 

It is safe to say that more than 90 per cent, of the volunteer regi- 
ments that went to Chickamauga Park reached that place infected 
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with typhoid fever. So widespread is typhoid fever in this country 
that in assembling a regiment of volunteers the probabilities are that 
one or more men in the regiment will be found to be infected with 
this disease. Medical officers might do well to bear this in mind, and 
be on their guard for the detection of the first case of typhoid fever. 
Instead of doing this, many medical officers will refuse to recognize 
typhoid fever until it assumes epidemic proportions, and the records 
that we have studied show us that often when typhoid fever has be- 
come an epidemic some medical officers refuse to give the disease its 
right name, and prefer to call it something else. This aversion to 
calling typhoid fever by its right name seems to exist among medical 
officers in all armies. The German medical officer calls the disease 
^'gastric fever/' and this term appears now and then in our records 
when the surgeon happens to be a German. The French call it 
"manseuver fever.'' I am inclined to the opinion that medical 
officers often are led to suppress the diagnosis of typhoid fever for 
fear of the alarm that it will give the patient and others. This, how- 
ever, is a mistake. We will not eradicate this disease from our camps 
until we recognize its presence and take proper steps to prevent its 
spread. Typhoid fever in a camp should be reported at medical 
headquarters and to the medical officers of other regiments, as diph- 
theria in a school should be reported. 

It may be well to emphasize the fact that our troops carried in 
their own persons the typhoid infection to the encampments. Some 
acquired the disease at the State encampments, and others brought it 
directly from their homts. In one of the Alabama regiments typhoid 
fever was at first confined to one company, and this company came 
fit)m a town where there was an epidemic of the disease at the time 
when the men enlisted. From this company the disease spread 
through the regiment. 

The next question is : How did typhoid fever spread among the 
troops ? In answering this inquiry we quite naturally first direct our 
attention to the drinking water. So far as our studies have been car- 
ried up to the present time the evidence concerning water infection is, 
for the most part, negative. There is no evidence that the general 
water supply at the larger encampments was infected with typhoid 
fever. At Jacksonville the general water supply to all the regiments 
from artesian wells a thousand feet deep, and infection of this 
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water seems well-nigh impossible. Moreover, in round numbers, there 
were at Jacksonville last August and September 30,000 soldiers and 
about the same number of residents. Both soldiers and citizens used 
the same drinking water, and yet there was a widespread epidemic 
of typhoid fever among the soldiers and only a few sporadic cases 
among the citizens. At Knoxville the soldiers and citizens used 
drinking water from the same source, and at the time of our inspec- 
tion, September, 1898, there were hundreds of cases of typhoid fever 
among the soldiers, and the records of the health officer showed no 
evidence of the existence of the disease among the citizens. Some of 
the regiments at Ghickamauga drank water from the creek, which 
might have been contaminated. These regiments suffered from typhoid 
fever ; but other regiments which had no water from Chickamauga creek 
and which brought their supply a long distance from mountain springs, 
the contamination of which is highly improbable, had typhoid fever 
just as badly as did those who drank water from Chickamauga creek. 
There is another very interesting point in this connection. The three 
regiments of a brigade are encamped side by side, water from the same 
pipes is distributed alike to all these regiments, and yet typhoid fever 
has prevailed for twenty days and has become epidemic in one of these 
regiments, while one of the others remains wholly free from the dis- 
ease. A similar condition is observed when we study the distribution 
of the disease among the companies in a regiment. I think that we 
have found evidence of water-infection at some of the minor camps, 
and it is probable that soldiers while off duty and out of camp drank 
from infected wells, but we are quite confident that the general water 
supply of the larger camps was not infected and that water-infection 
played a very subordinate role in the spread of typhoid fever among 
the soldiers in the camps in this country. 

All know that the specific bacterium of typhoid fever is eliminated 
from the bodies of those sick with this disease in the urine and feces, 
especially in the latter, and that the disease is transmitted from one 
person to another by the transference of some part of the feces from 
the sick to the alimentary canal of the well. It follows that the spread 
of typhoid fever will depend upon the disposition of the excretions of 
those infected. On this point we have some interesting information. 
The first division of the 7th Army Corps had during its stay in 
Jacksonville water carriage for its fecal matter. Each company was 
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supplied with a galvanized iron trough, the lower end of which was 
connected with the sewer. The connection between the trough and 
sewer was closed by a cylindrical plug, which could be raised when- 
ever it was desired to discharged the contents of the trough. The 
other end of the trough was connected with a water hydrant. The 
trough was partially filled with water, and in this condition received 
the excrement. The contents of the trough were discharged at will. 

The second division of the same army corps was furnished with 
tubs or half-barrels. The fecal matter and urine were received in 
these without the addition of lime, dirt, or anything else. When these 
tubs were filled they were carted away by scavengers, emptied, cleaned, 
and returned. The fecal matter in the tubs was always exposed to 
flies ; the contents were often spilled about the camp and slopped out 
along the road. 

The third division disposed of its fecal matter in pits, as is ordi- 
narily done in camps. Orders were issued that the contents of the 
pits should be covered once, twice, or three times a day, differing 
in difl*erent regiments. In some regiments attempts were made to 
compel each individual to cover his stool as soon as deposited. It 
will thus be seen that in the three divisions there were three distinct 
methods of disposing of fecal matter. The men in these companies 
were supplied with the same water, the same rations, lived in the same 
kind of tents, in the same climate, and, in fact, the only difference 
was in the method of disposing of the fecal matter. In August and 
September there were more cases of typhoid fever in one regiment of 
the second division than in all the six regiments then constituting the 
first division, while the third division furnished an intermediate num- 
ber. It will thus be seen that when the feces were swept out of camp 
with a minimum possibility of contamination, typhoid fever was less 
prevalent. 

The most potent factor in the spread of typhoid fever at most of the 
canaps was camp pollution with infected fecal matter. This was true at 
both the small and large encampments. It was equally true of the smaller 
camps, usually of one regiment, in the Northern States, and the large en- 
canipments of one or more corps in the South. The 15th Minnesota at 
St. Paul and Fort Snelling, the 35th Michigan at Island Lake, and the 
203d New York at Gamp Black became quite as badly infected as did 
any of the regiments at Chickamauga, Jacksonville, or Gamp Alger. 
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The epidemic of typhoid fever was not due to sending Northern men 
to Southern camps, nor was it due to the massing of many regiments 
together, but it was due to camp pollution. In most of the camps 
fecal matter was deposited in pits. Flies swarmed over the infected 
fecal matter and then walked over the food at the mess tents. In 
many of the regimental camps fecal matter was deposited about the 
camp on the ground. There were pieces of woodland at Chickamauga 
Park through which one could not walk without soiling his shoes 
with fecal matter. In some of the regimental camps at Tampa the 
sinks were overflowed by the rains and fecal matter floated through 
the companies' streets. In many regiments paper soiled with fecal 
matter was blown about through the camp. In a few instances it 
happened that when a regiment was compelled to occupy a site va- 
cated by another regiment, that in digging sinks for the newly-arrived 
command the men found themselves in the filled sinks of the regiment 
that first occupied the ground. In at least one company of one of the 
New York regiments a small cesspool was dug near each tent, and 
this received the washwater and probably at night the urine. In one 
of the Pennsylvania regiments the men of one company dug a shallow 
well in a location where the water was in all probability contaminated, 
and this company had an unusually large number of cases of typhoid 
fever. At Chickamauga a soldier was found attempting to run the 
guard by getting into one of the barrels on the wagon on its way to 
the spring to bring drinking water for the regiment. We walked 
through the regimental camp to which this soldier belonged, and we 
can testify to the fact that, although we picked our way, the soles of 
our shoes were soiled with fecal matter before we finished the round 
of inspection. In this way men carried fecal matter into their tents, 
and clothing, blankets and tentage undoubtedly became infected in 
many instances. These are some of the ways in which the infection 
of typhoid fever was spread. 

We are convinced from our observations that, when water-carriage 
for the disposition of fecal matter cannot be secured, the complete 
sterilization of all fecal matter is necessary to prevent the spread of 
typhoid fever in camps occupied for three weeks or longer. For this 
purpose we have recommended that each company be furnished with 
a specially constructed galvanized iron trough. This trough is par- 
tially filled with a special solution of milk of lime, and is emptied 
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daily by means of an odorless excavator. In large camps one odor- 
less excavator will serve a brigade, and tbe cost of each trough will 
not be more than $15. It must be evident to all by this time that the 
prevention of disease is the most important duty of army medical 
officers. We think that it is cheaper and more humane to prevent 
sickness than it is to care for the sick. Moreover, prevention of sick- 
ness conserves the fighting force, keeps the men in good spirits, ren- 
ders good discipline more easy, prevents that demoralization that 
comes with every epidemic, and in every way renders an army more 
efficient. The success of many a campaign depends as much upon 
the hygienic measures adopted as it does upon the military skill of 
the line officers. The medical officer needs special training and should 
be selected with more care than has been done in the past. He should 
be given more authority, and then more should be expected of him. 

To what extent did typhoid fever prevail among the troops encamped 
in this country during the summer of 1898? Owing to the aversion 
shown by medical officers to diagnosing this disease correctly, as has 
already been mentioned, it is difficult to answer this question exactly. 

The following figures show the extent to which typhoid fever prevailed 
among twelve regiments belonging to the Ist and Sd army corps : 



i 

Name. Time. 


No. of 

recognised 

cases. 

157 


No. Of 

possible 

cases. 

490 


No. of deaths 
among com- 
pleted cases. 


Total 
deaths. 


12tli New York . . 


May to November, 


10 


17 


iBt Arkansas . . 


May to September 15, 


81 


228 


13 


22 


8th New York . . 


May to September 9. 


190 


425 


16 


21 


2d Missouri. . . May to Novemtwr, 


180 


268 


17 


IS 


ad Ohio . . . . j May to October, 


184 


408 


14 


14 


1st New Hampshlie 


May to September 12, 


211 


297 


7 


29 


fiSd Iowa .... 1 May to September, 


175 


345 


20 


85 


1st MisBoarl . . . | May to September 8, 


45 


216 


5 


17 


SthMtaonrl. . . 


May to October, 


47 


212 


8 


16 


SlSEt Michigan . . 


May to October, 


84 


239 


7 


9 


2d Kentucky . . 


May to September 15, 


89 


286 


14 


27 


9th New York . . , May to September 12, 


141 


328 
3732 


21 


41 


Total 


1584 


152 


261 
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Some explanation of this table may be desirable. The first column 
gives the name of the regiment ; the second column indicates the 
period of time covered by the reports from which the data are taken. 
Some of the regiments were mustiered out early in September, while 
others continued in service throughout November, and even later. 
The third column gives the number of recognized typhoid cases in 
each regiment ; the fourth column gives the number of cases of typhoid 
fever in each regiment, according to our estimate after going over 
the regimental and hospital reports. The fifth column gives the 
number of deaths among the completed cases ; the sixth column gives 
the total number of deaths in the regiment as reported to the War 
Department up to December 2, 1898. It will be seen from this table 
that 12 regiments furnished 3732 possible cases of typhoid fever, and 
we are quite thoroughly convinced that in this list of possible cases 
there are very few, if any, doubtful ones. This gives an average of 
a little more than 300 cases per regiment. In this list the smallest 
number of cases are furnished by the 5th Missouri, which had 212, 
and the largest number by the 12th New York, which had 490. 

We have tried to find the mortality among the typhoid fever cases, 
but at present we are not able to give any exact figures. The fifth 
column in the above table shows the number of deaths among the 
completed cases of typhoid fever. It must be understood that many 
of these deaths occurred among so-called malarial cases. This column 
foots up 152 deaths among the completed cases in the 12 regiments. 
There were 3732 possible cases in these regiments. This gives a 
mortality of a little more than 4 per cent. It must be understood, 
however, that this is altogether too low, because there is in this com- 
putation no data concerning the deaths among the incomplete cases. 
We have attempted to get the total number of deaths from the records 
in the War Department, and the sixth column gives us figures for the 
total number of deaths up to December 2, 1898. These figures indi- 
cate the total number of deaths from all causes. That these figures 
are too low is shown by referring to the record of the 2d Missouri, in 
the above table. According to the figures furnished to us by the 
War Department, there was, up to December 2, 1898, a total of 13 
deaths in this regiment, but the regimental and hospital records show 
us that up to November, 1898, there were 17 deaths among the pos- 
sible typhoid fevers only. Supposing that the deaths reported to us 



TYPHOID FEVER AMONG OUR SOLDIERS. 75 

from the War Department were all due to typhoid fever, we would 
then have among the possible cases of typhoid fever a death-rate of a 
little less than 7 per cent. All that we can say then, at present, is 
that the death-rate among the possible typhoid cases at Chickamauga, 
as shown by these 12 regiments, was somewhere between 4 and 7 per 
cent., with the probabilities very much in favor of it being much 
nearer 7 than 4 per cent. Our general impression during our inspec- 
tion of the regiments and hospitals was that the death-rate among the 
typhoid fevers was very low, but 7 per cent, or 6 per cent., or even 5 
per cent., is not a low mortality for typhoid fever among soldiers. In 
civil practice we have a right now to expect a death-rate of not more 
than 7 per cent. This death-rate should be much less among men 
who are picked on account of their physical perfection. We will en- 
deavor to get more exact data concerning the mortality. 

It is a striking fact that the majority of the men who had typhoid 
fever had no preceding disease. We went into this work with the 
preconceived idea that diarrhoea and other intestinal disorders rendered 
men more susceptible to typhoid fever, and therefore, we fully ex- 
pected to find that typhoid fever prevailed more largely among those 
who had some form of intestinal trouble. Our studies have shown us 
that this is not true, and that more than 80 per cent, of the typhoid 
fever cases do not appear upon the sick reports until they are taken 
with typhoid fever. 

As illustrating the relation between preceding intestinal disorders 
and typhoid fever we will take the following from our history of 
typhoid fever in the 1st West Virginia. There were 260 cases of 
probable typhoid fever in this regiment. Five of these had the date 
of their illness in November, and 4 others did not belong to any com- 
pany. Deducting thus, the 12 companies furnished 251 cases of 
typhoid fever. Supposing that each company had its full quota of 106 
enlisted men and 3 commissioned officers, then 1308 men furnished 
251 cases of typhoid fever ; 585 individuals in this regiment are 
reported as having had some intestinal disorder, and apparently 723 
escaped diseases of this kind. The 585 persons furnished 82 cases of 
tpphoid fever — 1 to 7.13 ; the 723 individuals furnished 169 cases of 
typhoid fever — 1 to 4.6. However, these figures do not represent 
the facts. Of the 82 cases of typhoid fever, 42 were not preceded 
by any intestinal disorder. Therefore, 543 persons who had intes- 
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tinal disorders of some kind furnished 40 cases of typhoid fever — 1 
to 18.7 ; and 765 persons, who had no intestinal dtsorders, furnished 
211 cases of typhoid fever — 1 to 3.64. A little more than 84 per 
cent, of the typhoid fevers in this regiment were not preceded by any 
intestinal disorder. It seems to us that only one conclusion can be 
drawn from these facts. Many of the diarrhoeas must have been due 
to, or at least accompanied by, typhoidal infection. 

Another interesting thing about the typhoid-fever cases is that in 
a considerable number of those preceded by some disorder, whether 
malaria, diarrhoea, or indigestion, the disorder occurred in such close 
connection with the typhoid fever as to cause us to believe that 
it was due to the typhoid infection. The following cases taken from 
the records of the 6th Ohio illustrate this point. It should be stated 
that in this regiment all the cases of typhoid fever, with two excep- 
tions, were diagnosed as malaria or indigestion. 

No. 1. Indigestion, August 24th to 25th ; malaria, August Slst to 
October 8 th. 

No. 2. Diarrhoea, August 16th to 17th ; malaria, September 20th 
to October 8th. 

No. 3. Indigestion, September 11th to 13th; malaria, September 
24th ; died October 8th. 

No. 4. Diarrhoea, September 5th to 6th; malaria, September 10th; 
still sick October 31st. 

No. 5. Indigestion, September 4th to 8th ; indigestion, September 
15th to 16th; malaria, September 20th; still sick October 31st. 

No. 6. Diarrhoea, August 14th to 15th; malaria, August 18th to 
October 19th. 

No. 7. Continued fever, September 7th to 9th ; malaria, September 
10th to 11th ; continued fever, September 26th ; still sick October 
31st. 

No. 8. Continued fever, August 12th to 16th ; malaria, August 
19th to Septembe 2l8t. 

No. 9. Diarrhoea, August 22d to 23d ; malaria, August 25th to 
October 25th. 

No. 10. Diarrhoea, August 13th to 16th ; malaria, August 18th ; 
still sick October 3l8t. 

No. 11. Indigestion, September 15th to 16th; continued fever, 
September 24th ; still sick October 31st. 
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No. 12. Diarrhoea, August 12th to 13th; malaria, August 19th to 
September 2l8t. 

No. 13. Indigestion, August 5th to 6th ; malaria, August 18th 
to October 28th. 

No. 14. Diarrhoea, September 12th to 14th ; indigestion, October 
14th to 16th ; continued fever, October 18th ; still sick October 31st. 

No. 15. Indigestion, August 16th to 17th ; malaria, August 17th 
to September 23d. 

No. 16. Diarrhoea, August 14th to 16th ; malaria, August 18th to 
September 2l8t. 

No. 17. Diarrhoea, September 6th to 7th ; malaria, September 
12th; died September 22d. 

No. 18. Indigestion, August 22d to 27th ; malaria, August 29th ; 
still sick October 31st. 

No. 19. Diarrhoea, September 2d to 3d ; malaria, September 5th ; 
still sick October 31st. 

No. 20. Remittent malaria, September 6th to 8th ; continued 
fever, September 10th ; still sick October 31st. 

No. 21. Indigestion, September 9th to 11th ; malaria, September 
14th ; still sick October 31st. 

No. 22. Diarrhoea, September 14th to 16th ; continued fever, Sep- 
tember 19th ; still sick October 31st. 

No. 23. Diarrhoea, August 20th to 21st ; malaria, August 29th to 
September 1st ; malaria, September 2d to 3d ; malaria, September 6th 
to 6th ; continued fever, September 29th ; still sick October 31st. 

No. 24. Diarrhoea, September 21st to 22d ; indigestion, September 
30th to October 3d ; continued fever, October 6th ; still sick October 

3l8t. 

No. 25. Diarrhoea, August 8th to 9th ; diarrhoea, August 13th to 
14th ; malaria, August 20th to October 31st. 

No. 26. Indigestion, August 19th to 21st ; continued fever, August 
29th to October 24th. 

No. 27. Diarrhoea, August 4th to 5th ; diarrhoea, August 7th to 
8th ; malaria, August 19th ; still sick October 31st. 

No. 28. Diarrhoea, September 12th to 14tb ; malaria, September 
16th to 17th ; continued fever, September 19th ; still sick October 31st 

No. 29. Indigestion, September 15th to 16th ; continued fever 
September 25th ; still sick October 31st. 
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No. 30. Simple fever, July 14th to 22d ; diarrhoea^ August 2d to 
3d ; continued fever, October 2l8t ; still sick October 3l8t. 

No. 31. Malaria, August 13th to 14th; malaria, August 19th to 
September 21st. 

No. 32. Indigestion, August 21st to 22d; malaria, August 29th; 
still sick October 31st. 

No. 33. Simple fever, August 9th to 21st ; malaria, August 26th 
to September 30th. 

No. 34. Diarrhoea, August 21st to 22d ; continued fever, August 
to September 24th. 

No. 35. Diarrhoea, August 13th to 14th ; malaria, August 29th to 
September 25th. 

No. 36. Diarrhoea, August 14th to 15th ; diarrhoea, August 17th 
to 18th ; malaria, August 29th ; still sick October 3l8t. 

No. 37. Simple fever, August 12th to 15th ; diarrhoea, August 20th 
to 24th ; malaria, August 29th ; still sick October 31st. 

No. 38. Malaria, September 10th to 11th ; indigestion, September 
14th to 16th ; malaria, September 16th ; still sick October 3l8t. 

Hundreds of cases of this kind are recorded on the sick reports. 
In our opinion the preceding illnesses in many of these cases were 
connected with the typhoid-fever infection. The most rational ex- 
planation, so far as we can see, is that in the majority of these cases 
the infection was a mixed one, in which saprophytic germs greatly pre- 
dominated in numbers. The preceding temporary illnesses were believed 
to have been due to the effect of the saprophytic microorganisms. 

In our studies we have had frequent occasion to observe that among 
soldiers typhoid fever was often far advanced before it was recognized. 
That this was a potent factor in the spread of the disease in camps 
must be evident. With many unrecognized cases of typhoid fever 
defecating in the pits and on the ground over which men walked, 
drinking from the same water receptacle, eating from the same mess, 
and occupying tents in common with others, the chances of the trans- 
mission of the specific infection was great. 

In military practice typhoid fever is often apparently an inter- 
mittent disease. The following cases illustrate this: 

No. 1. Intermittent malaria, August 10th to 15th ; diarrhoea, 
August 19th to 21st; remittent malaria, August 21st to 25th; 
convalescing from typhoid fever, September 9th. 



TYPHOID F£yEB AMONG OUR SOLDIERS. 79 

No. 2. Diarrhcea, July 80th to August 5th ; intermittent malaria, 
August 17th to 22d; remittent malaria, August 22d; granted sick 
leave August 27th ; sent to Presbyterian Hospital in New York City, 
September 9th with typhoid fever. 

No. 3. Intermittent malaria, August 13th to 18th ; remittent ma- 
laria, August 18th ; granted sick leave, August 31st ; sent to St Luke's 
Hospital in New York City, September 9th with typhoid fever. 

No. 4. Intermittent malaria, August 13th to 18th; remittent ma- 
laria, August 18th to 23d ; granted sick leave, August 29th ; sent to 
St. Luke's Hospital with typhoid fever September 9th. 

No. 5. Diarrhoea, July 10th to 11th ; diarrhoea, July 22d to 25th; 
diarrhoea, July 30th to August 4th ; intermittent malaria, August 6th 
to 20th ; remittent malaria, August 23d to 24th ; granted sick leave, 
August 27th; sent to Mount Sinai Hospital, September 9th con- 
valescing from typhoid fever. 

Hundreds of other cases might be given to illustrate the apparently 
intermittent character of many cases of typhoid fever. We have 
stated that these are '^ apparently " intermittent. We do not intend 
to state that these apparent intermissions were afebrile. It is probable 
that a temperature-record would have shown that this was not the 
case. We mean that there were periods when the patient felt better, 
and for this reason was returned to duty. 

The influence of change in location of camps upon the continuance 
of typhoid fever is exceedingly interesting. We have not investigated 
this subject as thoroughly as we hope to do. At present, however, I 
think that we can give the following conclusions : 

(a) A regiment thoroughly infected with typhoid fever does not 
lose the disease when it changes its locality, even when it goes to a 
perfectly unobjectionable site and leaves all its sick behind. Evidence 
of this is shown in the history of the whole of the Second Division of 
the Ist Army Corps when it moved from Chickamauga to Knoxville. 
At Chickamauga Park this division became thoroughly saturated with 
typhoid fever. After reaching Knoxville, and notwithstanding the 
fiict that the camp site was probably as fine as any in the world, the 
water supply unobjectionable, the nature of the soil suitable to the 
digging of sinks, surface-drainage good — notwithstanding all of these 
advantages, typhoid fever prevailed more largely than it did at Chicka- 
mauga. It is altogether probable that the clothing, blankets and 
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tentage of the men became thoroughly infected with the typhoid 
bacilli. When a regiment becomes saturated with typhoid fever 
change in location alone is not sufficient to get rid of the disease. We 
believe that it will be necessary in such a case to thoroughly disinfect 
clothing, blankets, tentage, etc. 

(6) If a regiment be moved before the infection has become marked, 
typhoid fever may disappear, or at least decrease. 

(c) Apparently a sea voyage of some days or weeks might rid a 
command not widely infected with typhoid fever of the disease. We 
have some illustrations of this in the troops that went to Cuba. For 
instance, about half of the first volunteer cavalry went to Cuba, while 
the other half remained at Tampa. Before the departure for Cuba, 
and while the regiment was altogether, typhoid fever appeared and its 
prvalence was confined to those companies that went to Cuba. Ap- 
parently this part of the regiment lost its typhoid fever on its way to 
Cuba, while the part that remained behind became badly infected. 

((2) A regiment thoroughly infected with typhoid fever does not 
lose the disease or lessen the number of cases after a short voyage 
at sea. This was illustrated by the 19th Infantry which, after be- 
coming throughly infected with typhoid fever, was transported to 
Porto Rico. The progress of the disease apparently was not in the 
least retarded by this voyage. 
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Db. Sternberg : I came to hear this paper because, of coarse, it is of the 
greatest interest to me, the investigation being one that I encouraged, and 
which I hope will have very fruitful results. It is certainly discouraging 
that after the lessons of the Civil War we should have had a repetition of 
camp infection by a disease that we recognize as a filth disease. Dr. Vaughan 
has pointed out the principal reasons for this. I had hoped for better things ; 
that the profession in general was educated up to such a point that the ma- 
jority of the regimental surgeons would fully appreciate the dangers ; and, 
moreover, on April 25, 1898, I issued a sanitary circular, which was dis- 
tributed everywhere, and which pointed out the danger and the means of 
avoiding it. But, of course, it is a great deal easier to preach than to prac- 
tice, especially in such conditions as we had to contend with in our large 
camps of raw troops, many of them reckless men. The line officers were, 
many of them, inclined to consider all the talk about cleaning the camp, 
about flies carrying infection, etc., as a fad of the doctors, and they did not 
recognize the danger until an epidemic occurred. It is not so long ago that 
in our large cities, where there are few real malarial cases, a large number of 
cases were put down as such, and I have in my records reports of cases of 
remittent fever occurring in New York harbor and from the northern fron- 
tier where there is no such thing as malaria. We all know that in many 
parts of the country the same disease is reported either as typhoid fever, 
typho-malarial fever, or malarial fever. Here are cases, then, being treated 
as malarial while they are scattering the typhoid infection all over the camp, 
and taking large doses of quinine daily. 

Dr. Vaughan and I were on a committee of the American Public Health 
Association, which made its report fifteen years ago, insisting upon the neces- 
sity of destroying the possibility of infection by sterilizing the excreta of 
typhoid patients. Our report had wide-spread distribution, but it seems that 
it had not the desired effect. I am led to ask myself whether the doctors 
throughout the country follow such a plan, and I am afraid they do not. 
Now these are the doctors who became our regimental surgeons. They were 
appointed by the Governors of the States, and became responsible for the 
sanitary conditions of the camps. The results have been most unfortunate. 
I shall not dwell upon it any further; but I will say that if it had not been 
for this general prevalence of typhoid fever in our camps everywhere, Camp 
Black, in New York State, the camp in Minnesota, where the regiment never 
left its home camp, the camp in Honolulu, and elsewhere, the work of the 
medical department would have been comparatively easy, for aside from that 
the health of our troops has been good, except those who, at Santiago, were 
exposed to very unfavorable conditions. 

The question has been brought before you very forcibly by this paper, and 
all I can add in closing is the expression of hope that the results of this war 
AJnPhys 6 
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may be impreased upon the profession, and that there may be some way of 
avoiding similar disasters in the future, especially as we are assuming the 
r61e of a great nation that proposes to take control of large cities like Havana 
and show the world how to clean them up. I consider it very humiliating 
that we should have had such a failure during the last war. 

Dr. Peabody : It seems to me this paper of Dr. Vaughan's constitutes the 
most terrible indictment I have yet heard of the general efficiency of the 
army surgeon. The daily papers have been full of general charges, but 
these specific charges of ignorance constitute really the most frightful indict- 
ment yet brought to our notice. It does not seem to me that such a paper 
should be allowed to pass without comment, and I suggest that it is quite in 
line with progress that this paper should be printed and used as a tract, and 
that every man in the army medical department now and those to come in 
should be required to pass an examination upon it. 

As to the possibility of disinfection of typhoid stools, we come there upon 
a very difficult problem. I am perfectly sure myself that the methods com- 
monly employed are wholly inefficient. The passing of the stool into a bed- 
pan containing 1 to 1000 bichloride or 1 to 20 carbolic solution does not 
constitute disinfection of it, and yet that is the most that is usually done. It 
has been shown that it is necessary to stir the disinfectant with the stools, 
and to allow them to remain in contact with it for twenty- four hours in order 
to get sure results. As we know, many cases of typhoid have constipation, 
and so far as I know there is no method of disinfecting a formed stool short 
of actual combustion. 

Dr. Sternberg : In reference to the medical department of the army, I 
wish the gentlemen to remember that it was inadequate even to the small 
army in peace times (25.000), and I had urged an increase. When the war 
broke out some of our men were ill, and after the campaign at Santiago we 
had twenty-five or more disabled. The medical department previous to the 
war had but few officers, but they were well trained, and while they are not 
all ready to make diagnoses without mistakes, they are well equipped. The 
majority of the officers at Montauk were acting assisting surgeons who had 
had no previous military training. 

Dr. Dock: I brought with me some temperature curves taken in the 
camps, and want to say a few words about the practical diagnosis of typhoid 
as encountered in the army. It is not necessary for me to defend the army 
medical service, for what struck me at the camps was the evidence of lack 
of knowledge of typhoid and malarial fevers in the profession at large. I 
came into contact with probably from sixty to seventy-five young physicians 
of a very good class, such as we would take into our hospitals as internes. 
Most of them, however, had no hospital experience, and very few seemed to 
have had any clinical experience with typhoid. Almost all the surgeons who 
went into the service seemed to have the idea that when they went to the 
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campe they would find large numbers of cases of malaria, and some went 
with large private stores of quinine. One regimental surgeon told me he 
advised all his men to take 200 grains of quinine and a bottle of paregoric 
each, and instructed them to use it on the first appearance of disease. 

At the Sternberg Hospital there were some five hundred cases of illness 
when I arrived, and it is safe to say that four hundred of them were typhoid 
fever, although but very few of them had that diagnosis made at the time, 
and practically all were taking quinine. Some were taking small doses, as 
in the case from whom this chart was taken, 1 to 3 grains three times a day^ 
together with 3 grains of salol ; what the latter was given for I do not know. 
Some took very large doses of quinine. Among these cases there was a great 
deal of diversity in the clinical pictures, although in most a diagnosis could 
be made with little difficulty. 

Here is a chart showing the later stages of a case in which the nurse said 
the previous course had been rather intermittent. Many of the cases had 
chills in the beginning and a rather intermittent fever; others had a con- 
tinued fever, as in these other charts. Many of both kinds were given 
quinine, from 40 to 70 grains a day. It was somewhat curious to see how 
this dose was arrived at. One doctor's usual order was 10 grains every six 
hours, and in answer to my question how he hit upon that dose, he said it 
was "Osier's dose.'' When I begged him to show me his authority he 
brought me Osier's book and read that patients suspected as malarial were to 
be given 20 grains a day, " but as our patients get their medicine at night as 
well as day, they get 40 grains.'' Here is a chart of a moderately severe 
typhoid fever treated with quinine, 10 grains every six hours, and it will be 
seen that the temperature dropped about one degree after the patient was 
first admitted— a fact that we are all familiar with in cases treated in various 
ways ; but afterward it kept on uninfluenced by the quinine, though I was 
assured by the doctors in many such cases that they could '* see the effects of 
the quinine on the patients." The effect does not show on the chart. Here 
is another chart from a patient who took 40 grains a day for awhile, and then 
20 grains, and finally was put upon a proprietary preparation, antipyretic, also 
without notable effect. 

These charts were prepared in the face of many obstacles, and I give sim- 
ply a few of the characteristic ones to give material evidences of the way the 
cases were treated. I could just as easily have taken forty charts as two if 
I bad time. 

These doctors were unable to carry out scientific tests, of course, because 
they had no microscopes and no supplies for Widal tests. About the time I 
reached the Sternberg Hospital, Dr. Craig had begun making Widal tests, 
and in about three hundred cases tested secured a positive reaction. The 
examinations of the blood for evidences of malaria were made under many 
difficulties on account of the enormous doses of quinine given. It was use- 
less to draw conclusions from negative examinations while under its influ- 
ence. I had frequent examples of the comparative ease with which real 
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malarial cases were stopped under the influence of quinine, and I have here 
a chart that shows it. Curiously enough, this chart came from a patient 
whose condition was diagnosed as typhoid. It is quite true he looked like 
a typhoid patient, hut the blood examination showed a double tertian ma- 
laria, and the Widal test was negative. He had been given 18 grains of 
quinine at two doses before I examined him ; no more was given, and he had 
no more fever. I frequently examined men who gave the history of having 
one or two chills, and though the blood was negative, possibly these cases 
were malaria, but the examinations showed the ease with which the fever 
stopped as compared with the protracted cases — the cases that formed the 
large majority of camp diseases of a serious kind. I think we can assume, 
therefore, that most cases were not malarial, and probably not even associated 
with malaria. 

The misunderstanding regarding the symptoms of typhoid and the exag- 
gerated belief concerning the effect of quinine in malarial fevers was a striking 
feature of the volunteer medical service. 

I will pass around a chart of some interest, for it does not often happen 
that we see a typhoid chart in the first week. The patient was taking his 
temperature for several weeks because of a suspected malaria. He suddenly 
had a chill, and I saw him shortly afterward, but not having my microscope 
at hand I begged him not to take any quinine. The next day he had another 
chill, lasting about an hour, which appeared characteristic of malaria, bat a 
blood examination showed no malarial organisms. On the third day he had 
another chill, followed by fever and sweating, which was not, however, very 
heavy. The temperature, so far from being like that of intermittent fever, 
was a slowly ascending fever, and the third was the last chill. He had an 
irregular typhoid, which lasted about six weeks. In that case the appearance 
of the chills, notwithstanding the fact that the man had no malaria, is inter- 
esting in connection with the symptomatology of the early stage of typhoid 
fever. 

Many things might be said of the practical work in the army, but I will 
mention only the matter of temperature taking. I probably had better 
opportunities of seeing some of the details of the work than others, because I 
was not in uniform, and many of the nurses and doctors had no idea that I 
was a doctor. I frequently had occasion to see that the soldiers had learned 
how to be discharged ahead of time or to be allowed to enter town. They 
simply held the thermometer between their teeth and breathed upon it. 
They would ask each other '* Did you get off?" "Oh, yes, I fooled the old 
man ; it only went to 97°." These men would then go to town and probably 
eat two dinners and return with a relapse. I doubt if this could happen 
with an experienced army surgeon. 

Dr. Jacobi : The lamentable ignorance of so many of the medical officers 
is an established fact and accepted by all. Jn connection with that I had 
a painful surprise in what Dr. Sternberg had to say. It appears from his 
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remarks (at least I concluded so) that he had no hand in the selection of 
these officers — that they were not selections of his, but were appointed by the 
(Governors of the States. 

Dr. Stebnbebq: All the regimental officers were appointed by the 
Governors. 

Db. Jacobi : I do not know what the rights or duties of the Surgeon- 
General are, but it should certainly not be his duty to accept all the rubbish 
that may be sent him by an ignorant Governor. If he is compelled to accept 
the appointment of these so-called medical officers it is about time that the 
practice should be abolished in the interest of the service. 

Db. Stebnbebg : Under the laws of the country the regiments of the 
States had their officers, line and medical, appointed by the Governors. By 
my recommendation a board was appointed in each State to examine these 
officers. The Gk)vernor appointed two members of that board, and, where 
practicable, we detailed one medical officer for the board. I do not want to 
be understood as saying that these men who went out with the regiments 
were worse than the men who stayed at home. They were, many of them, 
good physicians and surgeons, and I think up to the average of the profes- 
sion of the part of the country they came from ; not the best men, because 
men with large practices do not offer themselves for such places. The trouble 
is that even had we selected the men they would still have much to learn 
about camp sanitation, and I believe that one of the troubles is that the medi- 
cal schools do not give sufficient attention to this matter, and the profession 
in general is not so thoroughly informed on matters clearly sanitary as they 
should be. Many of these men afterward became very competent medical 
officers and went home with their regiments in good condition, but it took 
time to prepare them, and it was at the expense of the soldiers. 

Db. S. Solis-Cohen : There are some points in the paper and discussion 
which I think ought to be emphasized. In the first place, I want to say a 
word for the volunteer regimental surgeon. I may not use the exact military 
title, and I am drawing no distinction between physician and surgeon — I mean 
the medical officer from civil life. Do not make him a scapegoat, but place 
the fault where it belongs, with the line officers. It is a matter of record 
that Col. J. Biddle Porter's regiment, the Second Pennsylvania, had no 
typhoid fever and but two cases of illness from any cause. This was due not 
only to the efficiency of the volunteer surgeons, Drs. Burgin and F. A. 
Packard, of Philadelphia, but also to the great efficiency of the line officers. 
The colonel of the regiment and his subordinate officers thoroughly carried 
oat the sanitary measures suggested by the surgeons. On the other hand, 
Dr. Sternberg has stated here to-day that in many, perhaps most, regiments 
the line officers thought that the sanitary suggestions of the surgeons were 
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simply " a doctor's fad '' and neglected them. We have Dr. Senn's testimony 
that his advice was ignored Just as the Surgeon -General suggests took place gen- 
erally. This is the most important contribution made to the whole discussion 
in so far as it tends toward fixing the responsibility ; and it shows this awful 
weight is not upon the medical profession, but upon the military authorities. 
Certainly, whatever the shortcomings of the medical officers, they are not to 
blame to anything like the extent that the paper, and the Surgeon General's 
other remarks if unqualified, might seem to laymen to imply. It must be 
remembered that the medical officer had no executive authority, and if the 
colonels and captains refused or neglected to issue or enforce the orders con- 
cerning sanitation that he had suggested, the blame must be theirsi, not his. 

Regarding the diagnosis of malaria and typhoid fever, I happened to be 
on duty at the Jefferson Medical College Hospital last summer when we had 
the men from Tampa, Fernandina, and Porto Rico. Among these soldiers 
were unquestionably cases of simple malaria and cases in which both diseases 
coexisted. This was shown not merely by ordinary clinical phenomena, but 
by finding the organism of malaria and by the positive reaction to WidaPs 
test. Dr. Da Costa at the Pennsylvania Hospital, Dr. Anders at the Medico- 
Chirurgical Hospital, Dr. Daland at the Polyclinic Hospital, and I think Dr. 
Wilson at the German Hospital have reported cases of the same kind ob- 
served in Philadelphia; and if these were found in the hospitals I see no 
reason to deny that both simple malaria and mixed infections could have 
occurred in the camps. However, I believe it would be a good rule in 
camps to reverse the maxim of the law, " Hold every man innocent until 
proved guilty,'' and hold every case of fever or of diarrhoea to be typhoid 
until it is proved to be something else. Then all precautions against infec- 
tion would be taken from the first. 

Without undertaking to defend the diagnosis of malaria, criticised in the 
paper, I should like to ask Drs. Vaughan and Dock, or the Surgeon-Greneral, 
or any one who can answer, whether in these cases of malaria, which were 
not malaria, but typhoid, there had been the clinical symptoms of chill, 
sweat, intermission or remission, and periodicity? It is hardly a common 
experience for cases of unmixed typhoid to begin or continue in such man- 
ner. It is certainly rare for large numbers to do so contemporaneously. The 
presence in such cases of a common complicating factor is suggested. With 
such a history the failure to find organisms after prolonged large doses of 
quinine would not exclude malarial beginning ; nor would the subsequent 
development of typhoid exclude malarial beginning, considering our present 
knowledge as to mixed infections. 

A suggestion I should like to make is derived from my personal experience, 
and that is the early administration of the double hydrochlorate of quinine 
and urea in cases suspected of malaria, not merely for its therapeutic effect, 
but for its diagnostic value when the microscope is not available. I presume 
other salts of quinine administered hypodermically might be equally useful, 
but I find this the easiest to give in that manner. In such cases of malaria 
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as are found north of Mason and Dixon's line and east of the Ohio River 
the paroxysms are nsually checked either six and one-half days or for 
thirteen days by a single injection of 15 grains; and I should think any case 
that failed to yield to two such injections to be almost certainly other than 
malaria. 

Dr. Kinnicutt : It seems to me that Dr. Vaughan has shown in a strik- 
ing way the probable cause of the prevalence of typhoid in the late war, and 
unless medical officers have either sufficient knowledge or power to enforce 
proper sanitary precautions in the army I do not see how we can hope for 
anything better in the future. I had the opportunity of inspecting the sani- 
tary conditions at Camp Montauk^.and there, although regular army officers 
were in charge, the methods of dealing with sanitary problems seemed to me 
very insufficient. I believe that a large number of cases of typhoid arose in 
camp that were never reported as having their origin there. I judge this 
from the fact that we received into the New York hospitals a number of 
men who had never been in the regimental or general hospitals, but who, 
getting a temporary leave of absence, were found, on reaching Long Island 
City or New York, to have typhoid of the second or third week. We received 
into my wards in the Presbyterian Hospital cases as late as the middle of 
September of men who had been in the camp continuously for two months. 

The disinfection of the excretions from typhoid fever cases was exceed- 
ingly inefficient. While in some camps the methods of disinfection were bet- 
ter than in others, they were deficient everywhere ; and when we remember 
that not only the stools of typhoid patients, but the urine, even after conva- 
lescence is established, contain the specific bacilli, the necessity for a more 
careful inspection of all excretions is forced upon us. 

Again, the method of dealing with the bed and body linen of typhoid cases 
was for a long period inexcusable. Without any adequate disinfection, it 
was allowed to accumulate, where swarms of flies had easy access to it, until 
a large amount was collected, when it was carted away and burned. It should 
be said that the topography of the site of the Montauk camp was unfavor- 
able in many respects for satisfactory sanitation. Stagnant pools, many of 
considerable size, are very numerous ; in a single cavalry camp I counted 
ten such pooln. and oftentimes it was found impossible to locate the latrines 
at sufficient distance from them to avoid their probable pollution. The 
engineers in charge of the water supply of the camp informed me that 
probably the majority of these pools had become specifically infected. In 
queetioning the officer in regard to the use of water from the pools, I was 
told that it was strictly forbidden for any purpose, and yet I saw men take 
dishes from a regimental kitchen not a dozen feet distant from a pool and 
at a similar distance from a latrine, wash them therein, and immediately after- 
ward place food upon them. This is the sort of thing I fancy that medical 
and line officers have to contend with constantly. I admit that the satisfac- 
tory sanitation of large camps is difficult, but I believe that fuller knowledge 
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of sanitary problems on the part of both medical and line officers, and the 
conference of greater power upon the former, would bring about better results. 

Db. Vaughan : I would like to ask Dr. Cohen if he can furnish me with 
a history of any cases reported from Philadelphia of malaria amongst the 
soldiers coming from Fernandina or any other camp in this country. As I 
stated in my paper, there undoubtedly were a few cases of malaria among 
the soldiers who remained in the United States, but so far we have been 
able to find only a few cases in which the diagnosis was confirmed by blood 
examination. 

I think, from the remarks that have been made in this discussion, that 
my statements concerning the regimental surgeons were more critical than I 
intended that they should be. It is my belief that the average regimental 
surgeon among the volunteers was better than the average doctor, taking the 
country throughout. Of course, these surgeons were appointed by the Gov- 
ernors of the States, and there were many incompetent men. Several regi- 
ments were under the charge of irregular practitioners. I desire to emphasize 
the fact that the medical officer is often powerless to prevent the camp polln- 
tion which was the cause of so much typhoid fever. It is to be greatly 
regretted that our line officers have no education in sanitary matters. Hygiene 
is not taught, I believe, either at West Point or at Fort Leavenworth. This 
is not as it should be. 
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The characteristic lenticular eruption in typhoid fever has been so 
well studied that there is little to be added to our knowledge of it ; 
but, irrespective of the significant rose-spots, there are rashes which 
are comparatively rare, imperfectly understood, and become the cause 
of confusion and error. The two that I shall specially examine are 
a diffused erythema simulating scarlet fever and an eruption like that 
of measles. Let me take up the scarlatiniform eruption first and 
illustrate it by a few cases. 

Case I. — Sarah V. (No. 2647), aged fourteen years, was admitted into the 
Pennsylvania Hospital on February 11. 1898. She was in the seventh day 
of typhoid fever; the temperature was 103.2**, the Widal reaction was 
positive. From the first the mottled look of the skin attracted attention ; 
the characteristic rose-colored spots of typhoid soon became unusually pro- 
fuse; they were seen on the abdomen, back, chest, and even on the face. 
The case did not prove a severe one. A remarkable feature was the appear- 
ance on the night of the twelfth day of the disease of a bright red erythe- 
matous eruption, readily afifected by pressure and very generally diffused, 
bat especially marked on the face and back. There were blotches of more 
vivid hue than others; there was no itching. No rise in temperature or 
abnormal state of the urine was observed in connection with the rash ; the 
highest temperature attained was only 100.2°. No sore-throat existed, and 
the symptoms did not become aggravated by the occurrence of the eruption, 
which passed away by morning. The case went on uninterruptedly to re- 
covery. 

A yet more striking illustration of the scarlatiniform rash, and one 
in which this lasted very much longer, was afforded by the next case. 

Case II. — Katie F., a young woman, was admitted into the Pennsylvania 
Hospital on March 6, 1897, having been ill for about five days. She had 
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been previously in good health, and had never had either measles or scarlet 
fever. On admission to the hospital her temperature was noted at 103**, but 
it soon rose to 105^; the urine showed a trace of albumin, and one finely 
granular cast was found. The skin was very fair, so that any spots could 
have been readily detected, but none were observable. The next day there 
appeared on the face and arms a bright red, erythematous rash, which les- 
sened somewhat after sponging, and was not always equally distinct, seeming 
to come and go, though never wholly leaving. There was no rash of the kind 
on the body, but it was specially observed that pressure on the skin every- 
where produced a red spot which only slowly faded. The temperature ranged 
between 103® and 104 2®. On the 9th great disturbance of respiration was 
perceived, the breathing fell to twelve in the minute, and was jerky and 
irregular, and the erythematous rash which had disappeared showed itself 
again on the face and arms, giving the patient the appearance of scarlet 
fever — an appearance which was increased by a redness of the tonsils and 
the pharynx, the latter being covered with tenacious mucus. She was very 
ill, but the temperature was not materially different; during the night it 
ranged from 103 2® to 104.6°, and she was very delirious. 

On the 11th the rash was still visible, and still could be made to disappear 
temporarily on pressure. It was again noted that none was to be seen on the 
body, though it now showed itself on the back of both legs; around the 
elbow-joints it was much less marked than on the back of the hands and 
forearm. Few of the characteristic lenticular typhoid spots were discernible ; 
there were two doubtful ones on the chest. The Widal test gave a positive 
reaction. The influence of cold sponging was very irregular. At one spong- 
ing the temperature fell as much as six degrees ; at another, of similar length 
and thoroughness, but four-fifths of a degree. As the case advanced the urine 
contained rather more albumin, and red corpuscles and quantities of hyaline 
and pale granular yellow casts were found. The patient died six days after 
admission into the ho:)pital, near the end of the second week of typhoid fever, 
the rash being evident to the last. At the autopsy a great number of promi- 
nent and swollen solitary glands and Fever's patches were seen, but none 
were ulcerated. The spleen was large and soft and weighed ten ounces. The 
lower surface was slightly mottled ; the posterior portions of the lungs were 
congested ; the kidneys were large, weighed seven and a half ounces ; the 
substance was firm, the capsules adherent. The rash was not discernible on 
the surface of the body. 

There are in this case some points for special study. First, the 
scarlatinal rash appearing in the first week and at a time in advance 
of the characteristic rose-spots. The rash was uniform, was not, as 
in the first case, preceded by mottling, was easily influenced by press- 
ure, did not apparently modify the temperature, and persisted to the 
last. In its early appearance it was like a case described by Murchi- 
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son,^ in which a delicate scarlet rash all over the body preceded for 
two or three days the lenticular spots of enteric fever. The scarlatini- 
form rash may remain through the fever, though it rarely does so. 
Irrespective of its appearance in the first week, it may come on late 
in the disease, and I have known it to manifest itself even in con- 
valescence (case of Thomas G., Pennsylvania Hospital, December, 
1880) and to return in a relapse. Its character may be thus de- 
scribed : It is a uniform red rash, like scarlatina ; it is seen all over 
the body, though not so in every instance. It is more distinct in 
some places than in others. It is easily influenced by pressure. It 
has its periods of greater or less intensity, of partial disappearance, 
of vivid return. It lasts generally a week or somewhat longer. It 
passes away without desquamation — at least I have never seen this 
happen. It does not perceptibly influence the course of the tempera- 
ture. It is for the most part unconnected with sore throat or with 
albuminuria. As regards albuminuria, I have observed this in some 
of the cases I met with, but it was a prior condition connected with 
the typhoid fever. With reference to sore-throat, this was in a mild 
form in Case II., and Jenner mentions an instance in which slight 
sore-throat was an accompaniment, and typhoid fever was mistaken 
for scarlet fever. Save under the exceptional circumstances of attend- 
ing sore-throat and desquamation, there is no difiiculty in determining 
the two diseases, or in diagnosticating that scarlet fever is not inter- 
current in typhoid. 

Rarer than the scarlatiniform eruption, and much more misleading, 
is an eruption like measles. This case may serve as an illustration : 

Case III. — Richard G., aged twenty-eight years, was admitted on Novem- 
ber 2t), 1886, into the Pennsylvania Hospital on the eighth day of typhoid 
fever. The face was flushed, the temperature 103.4°; there was marked 
hebetude. The abdomen was tympanitic and its surface covered with a 
coarse, slightly papular eruption, not crescentrically arranged and not disap- 
pearing on pressure ; besides, there were a few rose-colored spots. In the 
coarse of the fever the eruption faded slowly and imperfectly, and was still 
perceptible when convalescence was reached. It retained its coarse appear- 
ance, and never showed itself on the limbs or thorax or the face. The notes 
speak of its similarity to the rash of typhus. There were also numerous 
sudamina. The temperature at one time reached 105°. The urine was free 
from albumin, though once a trace of albumin and a few hyaline casts were 

observed. 

' Oftae XLV., Treatise on Continued Fevers. 
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In this case the measlj eruption waa limited in its extent. It was 
much more diffused in the next case, which, moreover, afforded a good 
opportunity of studying the question of its association with any tem- 
perature changes. 

Case IV.— John McG., a soldier, aged nineteen years, was sent to the 
Pennsylvania Hospital on November 15, 1898, suffering with typhoid fever. 
He had been ill for two weeks, and there were many rose-spots on the chest 
and abdomen. The temperature was 104.6', the face very flushed, the spleen 
much enlarged ; the urine contained albumin as well as a few hyaline casts ; 
the Widal test gave a positive reaction. Five days after admission an erup- 
tion closely resembling measles appeared on the chest, abdomen, back, 
and upper part of the thigh, and, later, more sparsely on the legs, and 
yet more sparsely on the arms. On the face there were not many; they 
showed themselves late, and were less distinctly measly in appearance ; in 
the notes they are described as blotches. Nowhere was there a crescentic 
arrangement of the raised red spots, which, however, in many places co- 
alesced, and did not disappear on pressure. They passed away in five days, 
without itching or desquamation, the blotches on the face first, those on the 
legs last. The eyes were slightly injected, but no catarrhal symptoms ex- 
isted. There were many places on the chest and abdomen in which the rose- 
colored spots were perceptible near the measly rash. Much hebetude was 
observed while the rash lasted, but as hebetude had been noticed from the 
time the patient was first seen, it could not be associated with the occurrence 
of the rash. 

The appearance of the rash was not combined with any marked tempera- 
ture changes ; on the 18th the temperature ranged around 103**. On the 19th, 
the day preceding the eruption, the temperature at 9.20 a.m. was 101.6®. It 
rose during the day to 103®, modified, however, by sponging. During the 
night it continued to rise, until by 9.30 a.m. of the 20th, the day the measly 
eruption appeared, it reached 103.8°. On that day the temperature slowly 
fell, except for occasional rises, which were kept in check by sponging, until 
by 8 P.M. it had declined to 102.6°. During the night it continued to fall, 
the rises still being kept in check by sponging, until by 910 a.m. on the 
morning of the 21st it had reached 101®. During the 21st it went up slowly, 
passing to near 102° by 9 30 p.m., and continued to rise during the night 
until, by the 22d. at 9.20 a.m., it had passed to 102.6°. During the 22d the 
line was gradually downward, with the exception of one decided rise at 4.10 
p.m., when it reached 103.8°, this rise being promptly influenced by spong- 
ing. On the 23d the range of temperature was, on the whole, lower than 
on the 22d, the highest attained being 101 6° at 7.40 p.m., and the lowest 
reached being 100° On the 24th the temperature again went up, and on 
one occasion, at 1.40 p.m., reached 103.6°. During the night it steadily 
fell, and on the 2oth, the day of the disappearance of the eruption, it was 
98.6° in the morning, though once in the day it reached 101.8°. These details 
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of temperature are given that we may ascertain if the eruption exercised any 
influence on it. On the whole, the temperature showed only the zigzag which 
is common at this stage of typhoid fever^ and did not appear to be influenced 
by the eruption. If any other inference were drawn it would be that the 
temperature was somewhat higher in the twenty-four hours preceding the 
eruption, and fell slowly on the day of its occurrence. The patient soon en- 
tered upon steady improvement, and was entirely convalescent sixteen days 
after the disappearance of the eruption. 

The similarity of these cases of typhoid fever with measly eruption 
to typhus fever is very great, and, when we have cases in which the 
nervous symptoms are pronounced and enteric symptoms absent, it is 
very difficult to come to a conclusion, unless the malady has been 
seen and the temperature been studied from the beginning, for the 
measly rash common in typhus fever and very uncommon in typhoid 
has in both much the same appearance. How much alike typhoid 
with measly rash may be to typhus is proved by the following case : 

Case V. — John O'R. (No. 2457), aged eighteen years, previously in excel- 
lent health, living in good surroundings and not known to have been exposed 
to any disease, was admitted on December 12, 1898, into the Pennsylvania 
Hospital with a fever of a low type, stated to be of eight days' duration and 
to have begun with epistaxis and vomiting. His face was flushed, he was 
delirious, the tongue was dry and brown, the pulse weak, the temperature 
103.6°, the spleen large ; albumin and granular and hyaline casts were found 
in the urine; rose-spots were seen on the abdomen ; the Widal test was posi- 
tive. He presented altogether the picture of a case of typhoid fever, with 
marked prostration and cerebral symptoms. The delirium was the most 
striking feature, and in it he got out of bed and attempted to throw himself 
out of the window, but was fortunately caught. Two days after admission, 
and on the tenth day of the disease, he was covered from head to foot with a 
proftise eruption. On the face, hands, and feet it was as evident as on the 
rest of the body, and, though influenced, it did not disappear on pressure. It 
was composed of numerous spots of irregular form, very slightly elevated 
above the skin, and precisely like the measly eruption often seen in typhus. 
The similarity to this disease became now greater and greater, and was 
heightened by the absence of enteric symptoms and the occurrence on the 
left side of a true pneumonia of the base with rusty sputum— a form of pneu- 
monia much more common in typhus than in typhoid. The eruption was so 
thick over the body that there was scarcely a pin-point free. It was not 
cresceutically arranged ; here and there it was petechial. Fearing that the 
case might, after all, be typhus, the patient was carefully isolated and then 
removed from the hospital, as a sorrowful experience of having had cases 
admitted into the Pennsylvania Hospital, some years ago, that proved to be 
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typhus.' and that resulted in our having within its walls very many serious 
instances of the disease before we got rid of it, determined me to let the rest 
of the patients and the attendants run no risk. The similarity of typhus re- 
mained great to the end. The temperature, the day after he left the hospital, 
fell by crises, as it often does in typhus fever ; the eruption showed merely as 
brownish traces. Another Widal examination gave positive results, and the 
patient slowly recovered. 

Looking back over the history, though the case is still not free from 
doubt, I believe it to have been one of typhoid fever, rendered uncer- 
tain chiefly on account of the peculiar measly eruption here under 
consideration. 

Another error likely to arise is due to the occasional occurrence of 
true measles in typhoid fever. This intercurrence may be studied in 
the two cases now to be detailed. 

Case VI. — Gerano L., an Italian, aged seventeen years, was ill with typhoid 
fever for a week when admitted into the Pennsylvania Hospital on January 
17, 1898. Diarrhoea and tympany were absent, but the typhoid eruption on 
the chest and abdomen showed very clearly through his dusky skin. By the 
26th of the month the morning temperature was 99°, but it rose in the evening 
to 102^ and slightly beyond. On the 27th and 28th there were the same 
morning remissions and evening exacerbations to between 102° and 103°. 
On the 29th, the morning temperature being 99.6°, the conjunctiva was 
noticed to be injected, photophobia was complained of, there was some cough, 
and an eruption of measles showed itself The temperature rose to 102.1**, 
and went on rising as the eruption spread over the body, until on the 30th it 
reached 105°. On the 31st it dropped to 102°, and the catarrhal symptoms 
persisted. On Fel)ruary 1st the temperature became normal ; the rash was 
fading. The boy was then transferred to the children's ward, which at that 
time contained a great many cases of measles, and where he convalesced. 

Case VII.— Paul B., a soldier, aged twenty-one years, admitted to the 
Pennsylvania Hospital on September 20, 1898, with typhoid fever. By the 
26th his temperature had touched normal, he was sitting up in bed, and 
hungry. On the 29th the thermometer marked the normal, or, at the highest, 
99°. He was noticed to have coryza, injected eyes, headache, and cough. 
Soon the temperature began to rise, and on October 6th it was at 101°, and 
an eruption of measles appeared on the face. The next day the whole body 
was covered with measles. On the trunk the crescentic arrangement was 
noticeable; severe itching was complained of. It was ascertained from the 
patient by Dr. James C. Wilson, under whose care he then was, that he had 
never had measles, but had been exi)osed to it thirteen days before the catar- 

< " Researches on Typhus Fever." American Journal of the Medical Sciences, January, 1866. 
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rhal symptoms appeared, while riding to the hospital train in an ambulance 
with a case of measles. The Widal test, make while the measles existed, was 
negative, but there was a positive diazo reaction. The urine showed uric- 
acid crystals, but neither albumin nor sugar. The temperature on the second 
day of the eruption fell to 99°, and subsequently was subnormal. Desqua- 
mation was noted on the fifth day. The recovery was a good one, except for 
a double phlegmasia dolens which protracted it. 

When we contrast these cases of coexisting measles and typhoid 
fever with cases of typhoid fever in which a measly rash happens, we 
find striking differences. First, in the character of the eruption. 
This in true measles is coarser, more markedly papular, and has the 
well-known crescentic arrangement, which is not seen in typhoid 
fever. Secondly, there is itching and there is desquamation, which 
are also not observed in the typhoid fever rash. Moreover, the pres- 
ence of the coryza and catarrhal symptoms is very significant in the 
intercurrent measles. But of greatest value and meaning is the tem- 
perature record. In the measly eruption of typhoid the eruption has 
no marked influence on the temperature, or greater variations are not 
met with than belong to the stage of the typhoid fever in which the 
measly eruption may occur. It is different, as is seen by studying 
the temperature in both of the cases just described, in intercurrent 
measles. The temperature here rises decidedly in the days immedi- 
ately preceding the eruption, in the prodromal stage, exactly as in 
ordinary measles, and it goes on rising, or remains high, with the 
spreading eruption. This is quite unlike what happens in the measly 
eruption in typhoid fever. Where we are nearing convalescence, and 
the temperature has been ranging around the normal line, these tem- 
perature changes are of greatest value in diagnosis. They are neces- 
sarily less so earlier and while the fever temperature of the enteric 
fever itself is still a pronounced one. 

We have thus described a scarlatiniform eruption, a morbilliform 
eruption, and also spoken of the mottling of the skin. This mottling, 
as in typhus, is due to a subcuticular rash, and may remain as the 
only eruption, or precede or attend either of the other kinds. The 
interesting question now arises, Are all these really separate forms, 
or merely different expressions of the same pathological condition — 
in reality one affection ? I believe they are one, for I have seen 
them combined in the same patient and apparently interchangeable. 
Here is a case in proof : 
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Casb VIII. — Walter R. (No. 1684), a soldier, aged twenty-two years, 
brought from Camp Meade, was admitted into the Pennsylvania Hospital on 
September 20, 1898, with typhoid fever. When a child he had measles and 
scarlet fever. He had also had pneumonia and a previous attack of typhoid 
fever. The day of admission, and as nearly as could be ascertained the 
seventh of the disease, the patient had a temperature going from 103.6° to 
104.8° ; there had been epistaxis ; the bowels were very loose. The next day 
one or two lenticular rose-spots were observed on the abdomen, but what par- 
ticularly attracted attention was a strange general mottling of the skin, espe- 
cially marked on the chest, abdomen, and thighs. By the 24th the mottling 
was nearly gone ; a few new rose-spots were observed on the left side of the 
abdomen. The temperature, that had been ranging between 102.5° and 104.4°, 
was somew^hat lower — between 102° and 103.6°. On the 27th, though the 
mottling could still be seen, it was very indistinct, but many rose-colored 
typhoid spots were perceptible. On the 28th, the fifteenth day of the dis- 
ease, a curious coarse, granular eruption, like measles, but not crescentically 
arranged, and affected by, but not disappearing on, pressure, showed itself on 
the shoulders and upper part of the arms. It was not associated with any 
rise of temperature ; on the contrary, before its appearance the morning tem- 
perature marked 99°, the lowest it had attained at all, and during the evening 
it rose to 104°, about the same that it had been on the two previous evenings. 
The tongue was dry and cracked ; there were no bronchial symptoms. The 
next day the measly rash still persisted ; it was evident on the shoulders and 
upper part of the arm, and there was in addition most marked redness of the 
neck and lower part of the arms, of the hands, and of the chest, closely re- 
sembling scarlet fever. Neither coryza nor sore-throat was present. The 
scarlet fever redness left white traces when the fingers were rapidly drawn 
across the skin, but the hyperaemia returned. There was no redness of the 
face. The urine was acid, and contained no sugar, no albumin, or casts. 
The Widal test gave a positive reaction. 

Four days aft«r the appearance of the measly rash it had gone entirely, 
and the scarlet fever redness was only visible on the neck, and even there 
had faded. The general mottling of the whole body remained. On the after- 
noon of the same day the temperature, without any apparent cause, went up 
from 101° to 103°, and the erythematous scarlatiniform rash at once returned 
on the neck, chest, and wrists. There was no recurrence of the measly rash; 
the flush of the skin vanished in forty-eight hours and came back no more. 
Lenticular typhoid spots remained. The patient now entered upon conva- 
lescence. 

The pathological conditition is, I think, a hyperaemia of the skin, 
with here and there in the measly form an exudation in its layers, 
most likely a swelling and thickening of the corium and rate Mai- 
pighii, much as it exists in measles ; but I can merely sarmise this, 
as 1 have no anatomical observations to offer. It is not easy to deter- 
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mine how these eruptions are prodaced, and while several views sug- 
gest themselves, no definite proof can be given of their absolute cor- 
rectness. That the rashes are not caused by the administration of 
any remedy, which like quinine or iodide of potassium gives rise to 
cutaneous eruptions — a dermatitis medicamentosa — is certain, for they 
may be encountered no matter what the treatment employed. The 
bath treatment is not responsible for them. It was not used systemati- 
cally in any of the cases detailed in this paper, though in some with 
high temperature the bath was at times resorted to. 

The anomalous rashes may be the result of the irritation of the 
skin from the bacilli in the infected blood, but I believe rather that 
they are the expression of disorder of the cutaneous nerves — that they 
are due to the vasomotor disturbance — but how this is caused is very 
doubtful. It, too, may be from direct bacillar irritation, though rapid 
changes in the eruption, its appearance, often sudden, and disappear- 
ance, equally sudden, are against this view. More likely is it from 
the blood infection, but whether this be due to the toxins from the 
bacilli or the absorption of the broken-down material in the diseased 
intestine must be a mere surmise. Yet we have a strong analogy in 
the production of ordinary urticaria, which we constantly see arising 
from the absorption of products of certain articles of food that are not 
readily digested, but which is also met with from purely nervous 
causes, as from mental excitement or sudden emotion ; and it is a 
remarkable fact that urticaria, too, sometimes happens in typhoid 
fever. I have myself never seen any instances, but they have been 
described by Griesinger, and Dr. Woodbury has recently called my 
attention to a case that occurred in his practice. 

The nervous element and the vasomotor disturbance are certainly 
very strong factors in the production of these typhoid fever rashes. 
Lemaigre,^ who does not believe that they are always due to the same 
cause, cites a case of Siredey's, in which a man went on having scar- 
latiniform eruptions for years afterward. The first of these rashes 
happened in typhoid fever, and was even followed by desquamation. 
He recovered entirely, but had nine subsequent attacks in the suc- 
ceeding years, each also followed by desquamation. 

The nervous element showed very strongly in this case, which was 
under my care at the Pennsylvania Hospital : 

1 Thdse de Paris, 1888. Na 209. 
AmPhys 7 



98 ANOMALOUS ERUPTIONS IN TYPHOID FEVER. 

Case IX. — Thomas G., aged twenty-five years, a man of excellent physique 
and good habits, was in the Pennsylvania Hospital with typhoid fever in 
September, 1880. During its course marked flushing of the face was noticed, 
and he stated in explanation that he always flushed readily and from the 
slightest cause. There were successive crops of rose-spots, even on the arms. 
During convalescence he had an attack of general erythema, looking like a 
scarlet fever eruption, but unconnected with sore-throat. He was discharged 
from the hospital November 22d, and returned in December with severe pain 
in the back and the sciatic nerve on the right side, said to have followed 
sleeping in a cold, damp place. It was attended with moderate fever, which 
lasted for nearly two weeks, and concerning which it was doubtful whether 
it was a typhoid fever relapse or not It was not accompanied by rose-spote 
or enteric symptoms or albuminuria, but as it kept up without apparent cause 
it was looked upon as a typhoid-fever relapse. In its course it was observed 
that whenever he was spoken to in a decided manner there was flushing of 
the whole surface ; indeed, the arms and face especially flushed under the 
least excitement. The flushing in the face was attended with a sense of heat, 
but this was not the case in the rest of the body. After keeping quiet for a 
few minutes the erythema always subsided, leaving a mottled appearance of 
the surface. There was no sore-throat, and no desquamation ever followed 
the erythematous flushings, but engorgement of the capillaries gave to his 
skin the appearance of scarlet fever. It was, however, only in parts uni- 
form ; in others in uneven patches, and it was not attended with any feeling 
of cold or with itching. There was never any evidence of rheumatic affec- 
tion of the joints, muscles, or heart. The temperature, which ranged about 
101®, did not become normal until eighteen days after his readmission into 
the hospital, and he was soon afterward discharged. 

There is nothing in these rashes which seems to add gravity to the 
prognosis. It is true — though there are instances in this paper which 
show the contrary — that they mostly happen in severe cases of typhoid 
fever; especially does the morbilliform eruption, which is much more 
apt to occur later in the disease and to be associated with graver 
symptoms than the scarlatiniform rash. But the prognosis is to be 
determined by these symptoms rather than by the eruptions ; and, as 
regards treatment, they call for no special line of therapeutics. As 
febrile albuminuria may coexist we must pay close attention to the 
renal secretions. It is from the point of view of diagnosis and 
pathology that these rashes merit attention and serious study. 



REMARKS ON OTITIS MEDIA AND EARACHE IN 
LOBAR PNEUMONIA OF CHILDREN. 



By 8. J. MELTZER, M.D., 

OF NEW YORK. 



In the course of the last fifteen years I have observed a namber of 
cases of lobar pneumonia in children^ at the beginning of which ear- 
ache was the first and predominant symptom. The following two 
cases occurred a few months ago. 

In the last week of December, 1898, the three children of the family of G. 
became sick with coryza, pain in the throat, moderate hoarseness, barking 
cough, and a temperature varying between 100^ and 101°. These symptoms 
disappeared after a week's duration. The oldest boy, seven years old, had 
had twice purulent otitis media and numerous short attacks of earache since 
his second year, but was free of them for the last two years, since his tonsils 
and adenoids were removed. The second child, a boy of five years, had never 
had earache, nor has he adenoids or large tonsils. The third, a baby of 
twenty months, has since last fall had two attacks of earache with a temper- 
ature of 101°, each attack lasting five to six days, and terminating apparently 
in perfect recovery. In the first attack the pain was confined to the left ear 
alone ; in the second attack both ears were involved, with apparently equal 
intensity. On January 30th the baby began to scream with pains in the left 
ear, and the temperature rose at once to 103°. In the course of the day the 
right ear also became sensitive to touch, while the pains in the left ear ap- 
peared to be somewhat lessened. Respirations were only 26 per minute, and 
there was no cough or any physical sign to suspect the respiratory organs as the 
seat of the main cause of the fever. On the second day the temperature rose 
to 104** in the morning and 105° in the afternoon ; the respirations gradually 
increased in number and reached 40 per minute on the fourth day ; on the 
third day the characteristic moaning appeared on the scene, and on the fourth 
day the posterior surface of the lower right lobe presented all the physical 
signs of consolidation. The earache diminished from day to day, and dis- 
appeared entirely with the onset of the crisis, which took place at the end of 
the fifth day. 

On January Slst, just twenty-four hours after the onset of the pneumonia 
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in the baby, the oldest boy commenced to complain of a severe pain in the 
left ear, the same one which was affected in the previous years, had a slight 
short chill, and the temperature rose to 103°. His hearing was apparently 
not impaired. About sixteen hours later he began to complain of a pain in 
the chest, locating it in the axillary line about the fifth intercostal space, and 
on the following day there were dulness and bronchial breathing over the 
left lower lobe. Here, too, the pneumonia ran a course of five days, but the 
earache already disappeared entirely on the third day. 

In December, 1884, 1 was called to see Leonard A., a boy of four years, 
who had already been sick for three days. It began, I was told, with a 
sudden onset of high fever and severe pains in the right ear, and the physi- 
cian in charge diagnosticated it as otitis media. Next day the earache 
became less pronounced, but the child began to have a pain in the region of 
the liver, and in addition to that there was some vomiting, which caused my 
predecessor to change his previous diagnosis to that of gastric fever. When 
I saw the child the ear was still moderately sensitive, but the rapid respira- 
tions suggested the lungs as the seat of the trouble, and the examination 
revealed, indeed, a well-marked lobar pneumonia located in the lower right 
lobe. This experience recalled to my mind a case which I had seen in my 
office a few weeks before. The child had high fever and earache but no other 
symptoms. I diagnosticated it as otitis media. When, however, it was 
reported to me that after the child had taken my medicine for two days it 
became well all at once, I knew that something must have been wrong with 
my diagnosis. In the light of my new experience I was inclined to believe 
that it was a case of so-called central pneumonia, and that there might, indeed, 
be some causal connection between lobar pneumonia and earache. The pneu- 
monia in Leonard A. had a protracted course and terminated in a crisis on the 
fourteenth day of the disease ; the earache, however, had already entirely dis- 
appeared on the sixth day. The coincidence of earache and pneumonia 
must have made a deep impression also upon the mother of this little patient, 
for a year later she sent for me to see Leonard, who had, as she stated, pneu- 
monia again. And to my query how she had made out her diagnosis, she 
answered that the boy started, as in the last attack, with high fever and ear- 
ache. And, indeed, there were severe pains in the same ear as in the last 
time, and on the third day there was a well-marked pneumonia in the right 
lower lobe, which terminated this time on the seventh day of the disease. 

Since this first observation I have met with a considerable number 
of similar cases. They all had in common the following points : At 
the onset of the disease earache was a predominant symptom ; this pre- 
dominance, however, never lasted longer than one day. Either the 
pain had already disappeared entirely on the second or third day, or 
it lost its intensity and finally disappeared, either shortly before the 
crisis set in or with it. In none of the cases did the pain outlast the 
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disease ; in none did the earache terminate in a discharge from the 
ear. I shoald already remark here that I never have observed a sup- 
purating otitis during the course of a lobar pneumonia in children. 
With two exceptions the earache was on the same side with the pneu- 
monia. As far as I could ascertain all the cases of lobar pneumonia 
with an initial earache occurred in children who had had, at some 
previous time, an otitis media in the now aching ear. In children in 
whom the acuteness of hearing could be tested, the hearing seemed to 
have been unaffected, even during the acme of the pain. 

The age of the children upon whom these observations were made 
varied between eighteen months and eight years. The initial pain 
seemed to be the more intense the younger the child. 

Besides these cases with a pronounced initial pain, I could some- 
times establish in cases of pneumonia in infants a greater sensitive- 
ness of the ear of the afflicted side. 

The literature contains some startling statements with regard to the 
frequency of otitis media in young children, which is not yet suffi- 
ciently taken into account by the general practitioner. Already, as 
&r back as 1859, Troltsch^ reported that in 25 autopsies of babies he 
found otitis media 15 times. In 1868 Wrede' reported from the 
Foundling Asylum at St. Petersburg that in 80 autopsies there were 
pathological changes of the ear in 84 per cent., and Kutscharianz^ 
soon followed with reports from the Foundling Asylum in Moscow, 
stating that in 300 autopsies only 70 children showed normal condi- 
tions of the ear. For some time these statements were met with the 
peculiar interpretation that pus and mucus might be normal constit- 
uents in the ears of infants. Within the last decade, however, a 
number of careful observations have been published, which leave no 
doubt of the pathological character of the alterations in the middle 
ear. In 20 autopsies on infants, Netter,* of Paris, found true patho- 
logical changes in the ears of each and every case. Kossel* reported 
from Koch's Institute in Berlin that in 108 autopsies there was in the 
ears of 85 infants true otitis media containing bacteria, mostly of the 
sanie kind which were found in the main disease of which the child 
died. Rasch^ reported from the hospital in Copenhagen that out of 
61 necropsies otitis media was found in 56 of the children, out of 
which number 32 had true abscesses in both ears. And quite recently 
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we read in a communication from Ponfick/ the well-known patholo- 
gist of Breslau, that in 100 consecutive autopsies of children who 
died from one or another disease, the ears were normal in only 9 cases ; 
in the remaining 91 a well-marked otitis media of a purulent or muco- 
purulent character was present. 

In the great majority of the cases reported by the different writers the 
presence of otitis media as a complication of the main disease was not 
recognized during life, a fact which finds an easy explanation in the 
following circumstances : In diagnosing otitis media we have to rely 
upon the presence of an earache, on an otoscopic examination of the 
drum, and on the appearance of pus in the external meatus. Of the 
presence of an earache the baby tells us loud enough indeed by its 
screaming, but we all know that not only the mothers, but also the 
doctors, mostly attribute such screaming to intestinal colic — until the 
appearance of pus on the pillow clears up the diagnosis. It was just 
such an experience in the family of Prof. Ponfick that caused him to 
examine systematically the ears of dead infants. As to the otoscopic 
examination of the drum, it is admitted even by the expert otologist 
that in infants it is a difficult and unsatisfactory task, on account of 
the narrowness of the canal, the nearly horizontal position of the 
drum, etc. There remains then only the appearance of pus in the 
outer ear to rely upon for a sure diagnosis of the existence of an 
otitis; but here the report tells us an interesting fact. In the 85 
cases of Kossel there were only 3 perforations of the drum ; of the 
56 cases of Rasch there were only 4 perforations ; in short, all the 
reports testify that there is very little tendency in these cases of puru- 
lent otitis to perforate the drum — either, as some say, because the pus 
lacks the corroding quality, or, as others say, because the Eustachian 
tube is so wide in infants as to offer to the pus an easy outlet into the 
pharynx. 

Recently, however, a few reports were published from pediatric 
institutions in which the diagnosis was made {7itra vitam. These 
reports, too, show the great frequency of otitis in children. Hart- 
mann^, a well-known otologist in Berlin, reports that he had made 
in Koch's Institute an otoscopic examination of 48 children and 
recognized otitis media in 38 of them, and in nearly all the cases the 
diagnosis was verified by the postmortem. He makes the significant 
statement that in the beginning of the main disease the drum did not 



EARACHE IN PNEUMONIA OF CHILDREN. 103 

yet show any pathological changes. A similar report is made by 
Goeppert^ from Heubner's clinic. From 73 children who were ex- 
amined otoscopically in 59 the drums have shown the pathological 
changes of otitis. All of them came to autopsies, which, with a few 
exceptions, confirmed the diagnosis of otitis. 

All these reports have in common that they came from such insti- 
tutions where the little inmates are mostly very poorly nourished, 
atrophic creatures who invariably end their career on the postmortem 
table. There is, however, one report of a series of observations which 
were made on a better class of children. This report has the advan- 
tage and disadvantage that no postmortem verified the diagnoses, 
which were made on the strength of otoscopical examinations. The 
report is made by Teichmann,^® from Neumann's Ambulatorium for 
Diseases of the Air-passages in Berlin. In just one-half of the 268 
children who suffered from various diseases of the air-passages, the 
main diseases became earlier or later complicated by otitis media. 

An examination of the above-quoted reports with regard to the 
relation of pneumonia to otitis shows that in the cases of Wreden and 
of Eossel otitis was mostly complicated with broncho-pneumonia ; in 
the 20 cases of Netter 14 had catarrhal pneumonia. We read in 
the report of Rasch that in 43 cases of broncho-pneumonia 42 were 
complicated with otitis media; of 36 cases of otitis reported by 
Hartmann 24 suffered from catarrhal pneumonia ; of 11 cases of 
pneumonia in Ponfick's autopsies 10 had purulent otitis in both ears ; 
and of 73 cases of pneumonia observed by Teichmann 34 had otitis. 
Thus we see that otitis media is a very frequent complication of ca- 
tarrhal pneumonia in children. But how about lobar pneumonia? 
Except Ponfick and Teichmann, all the writers expressly speak of 
broncho-pneumonia, and no mention is made of lobar pneumonia. 
Ponfick and Teichmann speak of pneumonia without specification. 
Ponfick, however, speaks of his cases of pneumonia as having been 
of a lobular and confluating character, and apparently means also 
broncho-pneumonia. In Teichmann's report alone we find no hint as 
to the nature of the pneumonia which he had under his observation, 
and we probably do not err in assuming that his 73 pneumonias in- 
clude also cases of lobar pneumonia. We have, however, no means of 
establishing whether there was any lobar pneumonia among the cases 
which were complicated with otitis media. 
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In the literature on lobar pneumonia in children which I had a 
chance to examine I found no mention of otitis media as a complica- 
tion of this disease. Should lobar pneumonia be exempt from this 
complication ? I have already mentioned above that in all the cases 
of lobar pneumonia in children which came under mj observation I 
never have seen a discharge from the ear setting in during the course 
of the disease. This alone, however, cannot be taken as a sure proof 
that a purulent otitis does not exist at the same time, since we know 
from the above cited reports that the purulent otitis in children has 
very little tendency to perforate the drum, and this is especially the 
case, at least as Rasch claims, in those cases of otitis which are caused 
by the pneumococcus. I have, however, made two observations which 
seem to show that there is indeed a certain antagonism, in children at 
least, between lobar pneumonia and purulent otitis. 

Adeline L., aged two years, had, after recovering from laryngeal croup, an 
attack of otitis media which terminated within two days in a purulent dis- 
charge from the ear. The discharge continued to be profuse for five weeks, 
when the child was suddenly seized with a chill and a rise of temperature to 
104°. On the very same day the discharge stopped entirely. On the second 
day physical signs of lob^r pneumonia appeared. The disease lasted twelve 
days, and during this period there was no sign of a discharge ; but one day 
after the defervescence took place the purulent discharge reappeared again. 

The second case was that of a boy of five years who had a " running " ear 
of long standing. When, one day, there was a sudden rise of fever with a 
simultaneous disappearance of the discharge and the appearance of a pain 
in the same ear, I was at first inclined to believe that the fever was due to 
the retention of pus within the ear. But the appearance of the signs of con- 
solidation in the entire left lung cleared up the diagnosis. The earache dis- 
appeared on the third day. The pneumonia lasted nine days, and a discharge 
did not reappear until four days after the crisis.* 

These two cases remind one of the observations of Bogdan" and of 
Hymanson,*^ who reported cases of gonorrhoea, the discharge of which 
disappeared with the onset of a lobar pneumonia and reappeared again 
during convalescence. 

This disappearance of a purulent discharge during an attack of 
pneumonia is apparently not an accidental occurrence, and might 

• The following case occurred recently in the practice of Dr. Victor Meltzer: Emma R., two 
years old, had double purulent otitis for about two montli» When, at the beginning of May, 
she developed lobar pneumonia, the discharge stopped in both ears and did not return until 
three days after the crisis. 
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perhaps be explained by the appearance of hyperleucocjtosis in the 
disease of pneumonia ; the secreting mucous membranes are hereby 
cut short of their supply of leucocytes. 

The usual disappearance or diminution of purulent bronchial dis- 
charge with the onset of a lobar pneumonia is possibly another instance 
of the antipurulent, drying eifect of the lobar pneumonia, and might 
also be explained by the greater demand of the body upon the limited 
supply of the leucocytes. We may quote here the statement of Ber- 
nabei/' that the presence of an abscess in one part of the body pre- 
sents to a degree an obstacle to the formation of another abscess in 
another distant part of the body.* 

What, then, does the earache mean which I have often observed to 
appear at the onset of a lobar pneumonia in children ? At the time 
when I had first made my observations, in 1884, a period in which 
the bacteriology of pneumonia as well as of otitis media was yet un- 
known, I was inclined to consider these earaches as instances of so- 
called sympathetic pains. When a stimulus is applied to one spot 
and a sensation or a pain is hereby felt also in another spot of the 
body, this sensation or pain is usually termed sympathetic. It is also 
termed irradiation. The peripheral impulse, after reaching the nerve- 
cell which is connected by sensory nerves with the first spot, spreads, 
irradiates from here to a neighboring nerve-cell, and causes there a 
sensation which is believed to come from the second peripheral spot 
connected with this second nerve-cell. The irradiation of a toothache 
to the adjacent normal teeth is an instance of an irradiating or sym- 
pathetic pain. This sympathy might even occur between a tooth of 
the upper jaw and one of the lower jaw, which means that an irradia- 
tion is taking place between the nerve-cells belonging to two difierent 
branches of the trigeminal nerve. Looking at the bright sun produces 
a tickling sensation within the nose, and might even cause sneezing, 
which is another instance of sympathetic sensation irradiating from 
cell to cell within the nucleus of the trigeminal nerve. Another in- 
stance of sympathetic sensation, and one which interests us here, is 
the known fact that in many individuals stimulation of the external 
meatus of the ear causes a tickling sensation within the larynx which 
may even bring out a cough. This means that the stimulus which is 

* See also Alfred Stengel f Therapeutic Gazette, February 15, 1898), who reports the favorable 
efl^tof an artificial absceas upon pneumonia with delayed resolution. 
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carried along the auricular branch of the vagus causes in the corre- 
sponding nerve-cell a sensation which irradiates to the nerve-cells of 
the laryngeal superior, another branch of the vagus. As for the 
initial earache in pneumonia, we might simply turn around the last 
instance : The stimulus which is caused by the inflammation of the 
lung is carried along the pulmonary branches of the vagus to the cor- 
responding nerve-cell, causing there a sensation. This is transmitted 
by irradiation to the nerve-cells belonging to the auricular branch which 
provides the ear-drum with sensory nerves, thus causing there a sen- 
sation of pain which appears to the patient to be in the ear. 

However, after a few years of experience, a certain objection to this 
explanation of the initial earache appeared to grow out of the fact that 
it nearly always occurred in such ears as had already been at some 
time or another the seat of an inflammation, a fact which would sug- 
gest that the present pain had something to do with the previous 
inflammation of the ear. On the other hand, the discovery of the 
pneumococcus as the originator of lobar pneumonia and the state- 
ments of Zaufal," Netter,** and others that the pneumococcus is also 
frequently the cause of otitis media, and the further statement by 
Netter that the pneumococcus is often a common inhabitant of mouth, 
nose, and throat of healthy children, have suggested the possibility 
that accidentally the pneumococcus might enter simultaneously the 
lungs as well as the middle ear, causing a simultaneous inflammation 
in both places, which would thus satisfactorily explain the appear- 
ance of an earache just at the onset of a pneumonia. The fact that 
the earaches never resulted in a serious otitis with a perforation of the 
drum, need not speak against this assumption, as it could be explained 
by the suggestion made above, that the lobar pneumonia with its 
hyperleucocytosis acts as a derivative upon the inflamed tympanum. 
This interpretation would reduce the initial earache in lobar pneu- 
monia to a mere accidental coincidence. However, while it must be 
admitted that such coincidences are indeed liable to occur, the inter- 
pretation of all these cases of an initial earache in pneumonia would 
be open to the criticism : Why should the accident of an infection of 
the tympanum be confined exclusively to the onset of the pneumonia 
and never occur after, and rarely a few days before, the onset ? Fur- 
thermore, cases like the following seem to speak positively against the 
theory of an accidental coincidence. 
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Nettie H., aged twenty-six months, had at the middle of November, 1892, 
as the mother stated, a common cold, which got better within a week. On 
December 2d I was called to see her on account of an earache which she had 
since the day before. The right ear, which I found covered with a flaxseed 
poultice, was moderately sensitive, but the mother assured me that it was 
much worse on the previous day, and that in her opinion the relief came from 
the poultice, which used to relieve the same child in previous attacks of ear- 
ache. The temperature, however, was 105° F. and the respirations 40 per 
minute. I pronounced the disease as pneumonia, and on the fourth day there 
were all the physical signs of a consolidation in the right lower lobe. The 
earache subsided on the fifth day, and the pneumonia terminated in a crisis 
on the seventh day. For two days the child felt quite comfortable. On the 
tenth day of the disease it had again a severe earache, and again on the right 
side, and the temperature rose at once to 103° F., and already, on the second 
day, there was a marked consolidation of the right upper lobe. This time 
pneumonia and earache disappeared simultaneously on the fifth day. 

Surely, it would be going too far to maintain that the earache at 
the onset of the second attack in this case of migrating pneumonia 
was due to a second accidental simultaneous invasion of pneumococci 
in the middle ear. I shall confess that my own belief in the existence 
of a causal connection between earache and pneumonia goes so far as 
to risk a diagnosis of pneumonia already on the first day, when, oat- 
side of the high fever and frequent breathing, there is nothing else but 
a severe earache, and so far I was never yet put in a position to re- 
tract such a diagnosis. 

My present attempt to offer a more satisfactory interpretation of 
the phenomenon of an initial earache in lobar pneumonia will be based 
upon a certain form of summation of stimuli, which to my knowledge 
has never yet been brought forward, and which I will have to discuss 
here first. If two weak stimuli are applied to the same spot of any 
part of the body, one after the other within a short interval, they are 
capable of producing an appreciable effect on the central organ, though 
each stimulus separately may be too weak to do it ; the weak impulses 
of the two subminimum stimuli are added together within the central 
organ to the sum-total of an efiective stimulus. That is the usual 
meaning of summation. A summation, however, can take place also 
when the two stimuli have been applied to two different places of the 
body, either simultaneously or one after the other. Exner,'* who has 
pointed out this form of summation, terms it " Bahnung," which 
means preparing the way, and exemplifies it by the statement that 
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when one subminimum stimulus is applied to one leg while the other 
subminimum electrical stimulus is applied to the cortex, the result is a 
reflex contraction of the leg which could not have been cifected by 
each stimulus alone. The same summation takes place, of course, 
also, when each stimulus alone is strong enough to be effective; the 
summation consists, then, in the greater degree of the effect. 

I wish now to point out a form of summation of stimuli which has, 
as far as I know, not yet been dealt with. It is the summation of an 
abrupt and a continuous stimulus. We know that a stimulus must 
have a certain abrupt increase in intensity to be effective. If heat or 
pressure, applied to some part of the body for the purpose of produc- 
ing a stimulus, would increase very slowly, they would neither produce 
a sensation nor a reflex contraction. The same is the case with an 
originally effective stimulus if it continues for some time with un- 
changed intensity, only the abrupt onset of the stimulus is effective, 
not its unchanged continuation. The impulses generated by such con- 
tinuous stimuli are nevertheless not lost to the central organ, and by the 
addition of an abrupt but subminimum stimulus these impulses can be 
made to be very effective. I shall take my instances from pathology. 
Hyperaesthesia means such a summation. The continuous stimula- 
tion of a certain spot in the body by an acute or chronic inflammation 
may not produce a special sensation ; a slight touch, however, will 
cause quite a strong sensation ; the touch of the head of a pin is felt 
in such a hyperaesthetic area like the prick with the point. It means 
that the impulses generated by the subminimum continuous stimuli 
are added within the central organ to the new abrupt stimulus. This 
instance presents a summation of stimuli coming from one and the 
same spot. However, as it is the case in the summation between 
abrupt stimuli, a summation between the continuous and the abrupt 
stimuli takes place also when both stimuli are coming from different 
localities. The meeting of the impulses of these stimuli within the 
central organ might take place either by special intracentral paths or 
by the general way of irradiation as described above. 

The following instance will illustrate these conditions : I am sub- 
ject to alveolitis in all of my incisors, and at all times they are in a 
state of hyperaesthesia. Now, when I use a spray of a concentrated 
solution, say of antipyrin, in my right nose, I experience a pain in the 
right incisor which is even stronger than the pain in the nose itself. 
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The pain in the incisors is due to the summation of the continuous 
stimuli from the chronic alveolitis with the abrupt stimulus applied to 
the nose, the impulses of which, after travelling along the nasal nerve 
branches and reaching their nerve-cells, irradiate to the cells con- 
nected with the dental nerves. If the solution is less concentrated it 
may happen that the incisors are the only place where a pain is dis- 
tinctly felt. The pain may irradiate even to the other incisors, and 
if a more or less acute alveolitis is present in the lower left incisors it 
might happen that it is there where the pain is mostly pronounced 
after spraying the right nose. In this case the irradiation not only 
spreads from the second to the third branch of the trigeminus, but it 
even traverses the middle line in order to form a union with the im- 
pulses of the continuous stimulation coming from the inflamed area of 
the left side. I have often seen a moderate coryza causing consider- 
able pain in the lower teeth when they are the seat of some chronic 
process. The stimulating effect of the coryza alone was too weak to 
cause a sensation of pain in the nerve-cells belonging to the nasal 
nerves, but it aided the continuous stimuli from the irritated lower 
teeth to be felt as a distinct pain. 

Without entering here into a further discussion of the extensive 
applicability of our new point, we shall see now how the initial earache 
in lobar pneumonia can be explained by the summation of the abrupt 
and the continuous stimuli. We have seen above that the initial ear- 
ache occurred in such ears as at some previous time were the seat of 
an acute otitis media. We know that the drum is almost always in- 
volved in acute otitis. We may further presume that after the sub- 
sidence of an acute attack, at least in many cases, a chronic otitis and 
myringitis may persist for some time without showing a distinct pain 
or a discharge, which persistence explains the readiness of such ears 
to respond with an acute otitis to the slightest provocation. If now, 
in individuals afflicted with such a chronic myringitis an acute in- 
flammation of the lungs sets in, this inflammation stimulates the pul- 
monary branches of the vagus and sends up impulses to the cells of 
these nerves from where impulses irradiate to the nerve-cells of the 
auricular branch of the vagus. Here they find the continuous im- 
pulses from the chronic myringitis with which they form a summation, 
with the result that the new pain is experienced in the ear. It is 
exactly similar to the pains in chronically afiiicted teeth at the onset 
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of corjza. As long as the inflammation of the lungs increases in 
intensity and involves new areas the sympathetic pain is kept up by 
the new abrupt impulses which are constantly sent up along the 
pulmonary nerves. When the inflammation assumes a stationary 
character the abrupt stimuli cease, and with them disappears the 
sympathetic earache. The inflammation sometimes also causes pain 
in the lungs themselves ; but it seems that this occurs only when the 
inflammation reaches the pleural surface ; the parenchymatous tissue 
of the lungs does not seem to be very sensitive to pain, which is in con- 
formity with the behavior of other viscera — the abdominal, for instance. 

My paper brings out the following points : 

Otitis media is an extremely frequent disease in children, especially 
in poorly nourished ones. 

Broncho-pneumonia is very frequently complicated with otitis media. 

In lobar pneumonia of children purulent otitis media is at least 
very rare, possibly because the pneumonia by its hyperleucocytosis 
acts as a derivative upon the otitis. 

Many cases of lobar pneumonia commence with an earache, which 
disappears gradually. 

The hypothesis is offered that possibly this is only a sympathetic 
pain of a chronically inflamed drum. 

In offering this hypothesis the idea is introduced of a summation 
within the central organ between the effects of an abrupt and of a 
continuous stimulus, a conception which might prove to be fruitful 
in pathology where all the chronic and many acute inflammations are 
the seat of such continuous nerve stimulations. 
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DISCUSSION. 

Dr. Jacobi : So far a8 I understood it, the doctor had no symptom of 
otitis media except that of pain. He explicitly stated that there was no per- 
foration of the drum membrane, no pus in the ear, and, of course, no pus was 
observed in the throat. I would suggest that the presence of otitis media in 
those cases in which no pus is seen can hardly be proved. What can be 
proved is only the pain, high temperature, and succeeding pneumonia. The 
doctor has not told us, at least, I did not hear it, about the condition of the 
throat. If I were permitted to throw out a suspicion as to the nature of the 
pain, I might suggest that the earache was simply one of the symptoms of an 
angina. That is merely a suggestion, and may be all wrong, but as long as 
we cannot prove the existence of the otitis some of the cases may be explained 
in that way. 

Dr. Kinxicutt: I think this is a most interesting communication; but 
as the paper was read it occurred to me that the great frequency of otitis 
media observed in children dying from all causes rather militated against 
the idea of a connection between otitis media and lobar pneumonia. 

Dr. Jacobi: May I add a word in connection with the remark just made? 
It is this : the question whether at autopsy an abnormal or apparently ab- 
normal condition of the middle ear in small children is normal or pathologi- 
cal does not appear to be altogether settled ; at all events, the presence of 
bacteria in the middle ear should not be claimed as proof that there is an 
infection due to them. We do not diagnosticate diphtheria every time we 
find diphtheria bacilli in the throat, or tuberculosis of the nose or throat 
simply upon the finding of tubercle bacilli. A great deal more is required, 
and the presence of bacteria in the very accessible middle ears of infants does 
not prove that they constitute a part of a morbid process. The fact that there 
is a great deal of mucus or muco-pus in the middle ear does not prove alto- 
gether that there is an otitis, just as we do not make a diagnosis of rhinitis 
upon the finding of mucus or muco-pus in the nasal cavities. While I am 
not prepared to say that those who consider the presence of muco-pus as ab- 
solutely normal are correct, neither do I think those who consider it neces- 
sarily part of a morbid process are absolutely correct. It has occurred to me 
that what in the adult appears to be the result of inflammatory processes 
need not be so in children, because the middle ears of the latter are so very 
accessible to injury from outside and to infection from the pharynx. 

Dr. Rotch : It is very important to recognize the great frequency of affec- 
tions of the middle ear in young infants, for it is oft<;n found that there is 
some affection of the ear, usually purulent otitis, in connection with many 
diseases. I have found it necessary in the last few years to have a routine 
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examination of the ears made at least once a week at the Infants' Hospital, 
because the infants may be losing in weight from the drain made upon them 
by an otitis media, without any symptoms that would call attention to it 
Many of these young infants have no pain whatever. It is a very easy matter 
in most institutions to have such routine examinations made by competent 
men. 

Dr. Meltzrr: I shall first answer Dr. Kinnicutt's question. I think I 
have stated my reasons for assuming that otitis media does not occur in lobar 
pneumonia of children. All the reports which speak of otitis as a complica- 
tion of pneumonia mention expressly broncho-pneumonia, and I did not find 
a single case of otitis mentioned in connection with lobar pneumonia. I have 
looked for it for many years in a large number of cases of lobar pneumonia, 
but have never yet observed a case of purulent otitis complicating this 
disease. 

In regard to Dr. Jacobi's remark as to the frequency of otitis media in in- 
fants, that perhaps the products which were found in the ears of the dead 
infants were not due to some inflammation, but are normal constituents of 
the infant ear, I will admit that in previous years this position was held, 
indeed, by many well-know^n writers. Within the last ten years, however, 
very careful studies have been made of the subject by pathologists competent 
of distinguishing between the normal and pathological conditions, and it has 
been established that the changes in question present a real otitis. Further- 
more, when the main disease of which the child died had a characteristic 
micro-organism as its cause, this same organism was found in the pus of 
the otitis ; the pyocyaneus which produced an enteritis in one case was pres- 
ent also in the pus of the otitis, and I think it is considered now an estab- 
lished fact that the otitis found to be so frequent in children is a real otitis 
media and not a natural condition. 
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One of the most interesting questions in medicine at the present 
time is the etiology of acute articular rheumatism. Each year there 
is a steadily growing assurance that it should be classed among the 
acute infections ; and, while it cannot be said that as yet the causative 
agent has been found, our knowledge is in reality more definite in 
regard to this disease than it is in respect to scarlatina and many of 
the other well- recognized infections. It is as a slight contribution to 
our knowledge of what might be called collateral evidence of the 
infectious nature of acute articular rheumatism that the present 
report is made. The subject of the pathogenesis of acute articular 
rheumatism, and its allies among the '^ rheumatic group/' was at first 
thought of by me as the text of a paper before the Association ; but 
a discussion of the subject, as a whole, would have far exceeded the 
proper limits of such a paper, and I decided to simply make the sub- 
joined report, reserving for another occasion the account of examples 
of other associations of this interesting " rheumatic group of diseases." 

In offering this report, I must express my regret that in none of 
my cases was a bacteriological examination made to determine the 
causative agent of the angina. 

Case I. — L. 8., white, aged four years, had been under my care during 
1893 for one or two slight acute and transient ailments. He had been several 
times thoroughly examined on these occasions without the discovery of any 
abnormality except the signs of his various slight illnesses. On Christmas 
day I was sent for to see him because of anorexia and fever that had come 
on acutely on the morning of that day. I saw him in the afternoon, and 
found that he had an axillary temperature of 102.6^ and that the right tonsil 
Am Pbys 8 
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was slightly inflamed and that there was an enlarged ]ymph-node at the 
angle of the right jaw. On the next day I noticed that there was slight 
" cardiac excitement," although the temperature had fallen to 99.2° and the 
throat looked much hetter. On December 27th I made the note that he had 
had a bad night. His temperature was, when I saw him, 101.2°, the pulse 
108. The gland at the right angle of the jaw was rather larger, although the 
tonsil looked perfectly well. At the apex there was a whirring systolic mur- 
mur of short duration. Under the right clavicle there was a loud, whirring 
systolic murmur almost continuous, and sounding almost precisely like the 
venous hum of ansemia. The same hum was heard close to the sternum on the 
left side just below the clavicle. At the same time auscultation of the neck 
showed the presence of a loud, roaring continuous murmur over the enlarged 
gland. That night he suddenly awoke, complaining of pain in the region of 
the heart. When I saw him on the afternoon of the 28th his general expres- 
sion was better, his temperature a degree lower, his pulse 110. His apex- 
beat was found to have travelled to the left and to be 4 cm. to the left of the 
left nipple line, while the right border of cardiac dulness was at the left 
sternal border. At the apex the harsh systolic murmur was still present and 
well transmitted for a short distance to the left The same humming mur- 
murs were present at other situations as on the previous day. 

From this date the course was one of steady improvement. The tempera- 
ture fell to normal by January 1st, and the general condition rapidly improved. 
With the subsidence of fever the humming murmurs below the clavicles and 
over the glandular swelling disappeared. The pulse continued to be irregular 
in force and rhythm and the heart readily excited, so that confinement to 
bed was continued for two weeks after the temperature fell to normal and 
until the heart's action ceased to be affected by change of posture. The 
apex beat gradually but steadily returned to the normal position. The rough 
murmur persisted at the apex, and was heard to the left. This cardiac con- 
dition remained until he passed from under my immediate obsen'ation on 
going to the seashore. 

I again examined him in December, 1894, because of the persistence of the 
glandular swelling and of an attack of acute bronchitis. Examination of the 
heart then, one year after his illness, showed the presence of a blowing sys- 
tolic murmur at the apex, well transmitted to the left anterior axillary line, 
of accentuation of the second pulmonary sound, and the right border of 
cardiac dulness at the right edge of the sternum, the apex-beat being in the 
normal position. 

The presence of such an apical murmur as that described would, of 
course, not prove the presence of endocarditis any more than would 
the presence of the venous murmur beneath the clavicles prove organic 
lesion, as these latter are of great frequency as transient phenomena 
in many acute illnesses of childhood, and are of little significance. 
The persistence of the apical murmur, its transmission to the left, the 
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accentuation of the pulmonary second sound, and the extension of 
cardiac dulness to the right one year after subsidence of the acute 
process^ show that organic change was present at the mitral area^ 
probably a mitral valvulitis. 

Case II. — D. W., white, aged fourteen years, school-girl, had been several 
times under my care for slight ailments over a course of four or five years, 
and had never presented signs or symptoms of cardiac lesion. In 1894 she 
had a mild attack of angina with catarrhal inflammation of the pharynx. 
For several days thereailer the heart's action was quite irregular, but finally 
became steady. During and after this attack the heart-sounds were entirely 
free from murmur or other evidence of organic change. On October 11,1 895, 
I was asked to see her because of pain on swallowing, noted that morning. 
The apparent cause was chilling from sleeping under too few coverings. 
There had been no rigor and no sensation of fever. All of the structures of 
the throat were found to be intensely red and dry. The pulse was 108, the 
temperature 100°. On auscultation of the chest there was found ** over the 
body of the heart a somewhat musical systolic murmur with a rather ' whip- 
ping ' character." Under treatment the angina promptly disappeared, but 
the murmur continued, and my notes describe its characters and localization 
as follows : 

On October 12th it. was still heard over the heart, and had a "swishing" 
character. On the 14th there was at the apex a loud, clear-cut systolic, 
rather blowing murmur, well transmitted to the left axillary region. On the 
21st the murmur was still very loud and clearly transmitted to the left pos- 
terior axillary line. On November 7th palpitation and breathlessness were 
marked on making a slight but unusual exertion. 

On November 9th the murmur was well heard at the lower angle of the 
left scapula. On November 29th the murmur is described in my notes as 
very loud, whirring in character, and well-heard, not only in the left axillary 
region, but also at the scapular angle. Shortness of breath was present on 
going up stairs, but not at other times. The latter symptom soon subsided, 
but the systolic apical murmur, with accentuated second pulmonary sound 
and slight extension of cardiac dulness to the right, are i^till present after the 
lapse of four years. Compensation is apparently perfect. 

Whether, in this case, the attack of angina in 1894, a year before 
the appearance of physical signs of organic change, had been accom- 
panied by slight cardiac damage cannot be determined. Possibly the 
peculiar and marked cardiac irregularity, noted then for the first time, 
may be an indication of some injury sustained at that time, to which 
fresh additions were made as a result of the second attack of sore- 
throat. 
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Cask III.— Eugene A., white, aged six years, had been feeling badly for a 
week, with sore throat and fever for four days before I was asked to see him, 
on October 18, 1894. I had never examined him before, and consequently 
do not know certainly of his previous condition. He had never been ill, and 
had had no cardiac symptoms. I found that he had a temperature of 
101.2°, greatly enlarged and acutely inflamed tonsils, especially that on the 
left side, quite profuse sweating, but no swelling, pain, or tenderness of the 
joints. On examining the chest there was found the following condition : 
The apex-beat was in the normal position. Distinct pulsation could be seen 
and felt over the whole praecordial region. Cardiac dulness began at the 
third rib in the left parasternal line and at the mid-sternum at the level of 
the fourth interspace. No thrill could be felt. In the whole region of the 
apex-beat there was a harsh, rasping, systolic murmur transmitted best 
toward the left, but heard with diminishing intensity as far to the right as 
the root of the xyphoid. The throat rapidly improved and the general symp- 
tom steadily subsided, but the heart condition remained the same. On Oc- 
tober 24th, about a week after my first visit, I made the note that the apical 
systolic murmur persisted, but that within forty-eight hours there had devel- 
oped between this and the preceding visit a harsh, low-pitched systolic mur- 
mur heard best at the aortic area and transmitted into the carotids, and also 
a distinct to-and-fro friction sound, which was best heard just within the 
apex. After a few days the friction sound and the systolic aortic murmur 
disappeared, and there developed a presystolic murmur at the apex. The 
double murmur at the apex continued long after all other signs of illness had 
disappeared. I again examined him at the end of a month, and made the 
note that the apex-beat was at the junction of the fifth interspace and the 
left mid-clavicular line, that the cardiac dulness began at the upper border of 
the third rib in the left parasternal line and at the right border of the 
sternum, and that there was a crisp presystolic and blowing systolic murmur 
at the apex, with accentuation of the pulmonary second sound. 

Occasional subsequent examinations during the next year showed 
persistence of these signs. While the condition of the heart before 
this illness is not certainly known, he had never shown any symptoms 
of cardiac trouble, and had had no previous rheumatism, scarlatina, or 
other of the diseases likely to produce endocarditis. The progressive 
addition of signs of recent endopericarditis tends to strengthen the 
probability that the whole process was of recent origin, and was an 
immediate result of the throat trouble. 

Case IV. — Andrew S., white, aged thirty-two years, was admitted to the 
Philadelphia Hospital, under Dr. Musser's care, on December 11, 1894, and 
through the latter s kindness was frequently examined by me. He had never 
had rheumatism, and had at no time suffered from cardiac symptoms. A 
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week before his admission he began to have malaise, loss of appetite, and 
headache. Five days before admission he had a slight chill, soon followed 
by pain and difficulty in swallowing. He had no articular pains. On exam- 
ination the mucous membrane of the fauces and pharynx was found to be 
swollen and reddened, and the submaxillary lymph-nodes were plainly 
enlarged. The apex-beat was in the fifth interspace, a half-inch to the inner 
side of the left vertical nipple line. The area of cardiac dulness was normal. 
No thrill Was present. At the apex there was a low-pitched, rumbling, plainly 
presystolic murmur, foll(»wed immediately by a low-pitched systolic murmur 
well trans^mitted to the axillary region. In addition to these murmurs there 
was a high-pitched musical sound, occurring during the latter part of the 
systolic murmur, heard best just to the right of the apex, and not transmit- 
ted. The latter murmur was transient, but was heard at odd times on sev- 
eral occasions. Four days after admission, after the throat condition had 
greatly improved, there appeared quite severe pain in the right arm on mo- 
tion, with tenderness over the nerve trunks. On this day the notes state 
that the three abnormal sounds in the region of the apex were well heard, 
although on the day before the musical sound late systolic murmur could not 
be detected. While the presystolic and systolic murmurs persisted until his 
discharge, on January I8th, the musical note was still as inconstant as 
before. 

I saw this patient again in the latter part of July, 1896, a year and a half 
after his first coming under observation. He was then in Dr. Lewis's ward 
at the Pennsylvania Hospital, to which institution he had been admitted for 
malaria. Examination then showed that the apex-beat was diffuse, but with 
its greatest impulse in the fifth interspace 10 cm. from the mid line. There 
was a faint suspicion of a presystolic thrill at the apex. The cardiac dulness 
began at the lower border of the third rib in the left parasternal line, and a 
trifle to the right of the right sternal border at the level of the fourth inter- 
space. There were present a presystolic and a systolic murmur, the latter 
being well transmitted into the axilla, and heard at the left scapular angle. 
On a second examination, after a few days' rest in bed, the presystolic mur- 
mur could not be heard on one occasion. 

While incapable of positive proof, the heart in this case was pre- 
sumablj healthy before his tonsillitis, and the latter either originated 
or aggravated an endocarditis. 

Casb V. — In November, 1895, I was asked to see E. R., white, aged five 
years, whose regular medical attendant was out of town. I found that he 
had been well all summer, but that a few days before I was called he had 
suffered from a slight sore-throat, of which there was a small epidemic 
through the household. My services were asked because of the appearance 
of a glandular swelling on the left side of the neck that had been first noticed 
on the evening before. On examination I found an enlarged and tender 
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lymph-Dode below and behind the left ear. There was no visible trouble in 
the throat, ear, or scalp. On listening to the chest I found a short, musical, 
systolic murmur, with its point of greatest intensity at the apex, and well 
transmitted to the left anterior axillary line. There was no change in the 
area of cardiac dulness. I saw him once or twice within the next few days, 
but upon the return of his regular medical attendant, transferred him to his 
care. The exact subsequent heart condition I do not know, but I heard from 
his mother that during the succeeding winter his physician had given such 
directions regarding exertion as pointed directly to the persistence of signs 
or symptoms of an impaired heart. 

While I had never listened to this child's heart before the occaaion 
of this visit, I could obtain by close questioning no history of past 
illness likely to cause, or of preceding symptoms pointing toward, any 
cardiac trouble. 

The first question that arises in regard to these cases is the value of 
the evidence of the existence of endocarditis. I have gone a little at 
length into the subsequent history of some of them in order to show 
that the physical signs were persistent, and that subsequent changes 
in the cardiac outlines and other signs were precisely those that would 
convince us of the presence of mitral valvulitis as a result of a frank 
attack of acute articular rheumatism had that been the acute illness 
from which the condition dated. 

In all these cases careful inquiry into the past history failed to 
reveal any articular pains, and careful examination showed no present 
signs of joint trouble. They were manifestly, therefore, not to be 
classed as cases of acute articular rheumatism, with slight joint mani- 
festations. I feel satisfied as to the immediate dependence of the 
changes in the heart upon the angina. In most of the cases I had 
found the heart normal before the illness ; in the others the evidence 
would point toward at least marked increase, if not origination, of 
endocardial change by the tonsillitis or pharyngitis. In other cases 
I have strongly suspected the tonsillar origin of endocarditis ; but, as 
the connection could not be proven, I have not added them to this 
report. 

If it is granted, as I think it must be, that these are truly cases 
of endocarditis, their exact position becomes a matter of some inter- 
est. It might be said that the tonsillitis and the endocarditis were 
simply " rheumatic," and that the cases were examples of larval, latent, 
or abarticular rheumatism. Such an explanation is by no means 
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satisfactory. In the individual cases there was no preceding history 
of any of the ordinary rheumatic manifestations, and in the subse- 
quent history of those that I have been able to follow up there have 
been at no time any evidences of the presence of other members of 
the " rheumatic group/' 

I believe these cases to have been plain cases of acute tonsillitis 
and pharyngitis, having no connection with rheumatism, and that the 
endocarditis arose as a direct consequence either of infection of the 
endocardium by micro-organisms, which gained entrance by way of 
the tonsils, or of structural change in the mitral leaflets, brought 
about by coagulation necrosis or other result of the chemico-vital 
action of toxins produced by micro-organisms present in the throat 
and absorbed from the inflamed tissues. In support of the former 
theory of their causation, I would here refer only to the fatal case 
reported by Charrin in La Semaine MSdicale for 1897, p. 105, 
where, in an autopsy upon a fatal case of tonsillitis, the staphylococ- 
cus aureus was found both in the tonsil and in the vegetations upon 
the valves of the pulmonary artery. The only connection that I can 
see between these cases and rheumatism is in the fact that the tonsil- 
litis and pharyngitis in any of them might have been followed by 
arthritis. 

Tonsillitis as a cause of endocarditis is but rarely mentioned in 
text-books and monographs upon medicine or diagnosis. In looking 
over most of the standard works of reference and text-books that 
would mould the thought of student or practitioner, I find that most 
of them speak of tonsillitis as one of the rheumatic series, and note 
the possible association of any two of the series apart from any articu- 
lar manifestations. To my mind this view is not satisfactory, and is 
based upon the theoretical assumption of a specific poison of rheuma- 
tism which can attack various tissues. It would seem far more 
rational to look upon tonsillitis as an infection (which it undoubtedly 
is), and to view the endocarditis or the arthritis alone or in combination 
as the direct and immediate result of the entrance of micro-organisms 
through, or absorption of toxins from, the tonsil or pharynx. 

The occurrence of endocarditis as a direct complication or result of 
tonsillitis is, however, noted by a few writers without the "rheu- 
matic" explanation. Osier, in his Practice of Medicine (pp.452, 
699), mentions the association. Dupr6 (in the Traiti dea Mai, de 



120 PACKARD, 

VEnfance, vol. xi. p. 399) speaks of the cases mentioned by Frankel, 
Furbringer, and Sallard. 

In Loomis and Thompson's System of Practical Medicine mention 
is briefly made as to this association by R. C. Cabot in his article 
upon acute follicular tonsillitis, and by A. L. Loomis in the section 
upon endocarditis. 

A. Ruault, in the TraitS de Medecine of Charcot, Bouchard, and 
Brissaud (T. iii. p. 63), in discussing acute non-specific angina, men- 
tions Frankel and Fiirbringer's cases of ulcerative endocarditis, but 
says nothing further. 

Whittaker, in vol. iv. of the Twentieth Century Practice of Medi- 
cine, p. 156, says : " The tendency of modern belief is to regard 
the throat as the avenue of entrance for the micro organisms of rheu- 
matism, and endocarditis has been reported in the course of both 
simple and epidemic tonsillitis (quinsy)," and on page 147 says also: 
^^ The fact that endocarditis may precede the rheumatism, and that 
either affection may exist independently of the other, has developed 
the belief that neither one of these affections causes the other, but that 
both are effects of a common cause.'* Pott {Fortschritte der Medecin, 
vol. xiii. Nos. 22 and 23), in speaking of the etiology of heart disease 
in early childhood, speaks of the occurrence of endocardial and pericar- 
dial inflammation after an acute fever with angina, but without fixed 
articular pain. He, however, apparently looks upon these as ^' larval 
forms" of rheumatism, as do so many other writers, and an enumera- 
tion of them would be useless waste of space. 

Haig-Brown {Lancet, October 2, 1886, p. 635, and Medical News, 
January 8, 1887, p. 44) found conclusive evidence of endocarditis — 
i, e.y persistence of signs of organic valvular disease — in 8 out of 345 
cases of tonsillitis, while in 3 of the 345 cases pericarditis developed. 

Boucsein (American Journal of the Medical Sciences, October, 
1889) reports two cases of tonsillitis with the development of an apical 
systolic murmur during the course. Whether these murmurs denoted 
the existence of endocarditis may possibly be doubtful, as both mur- 
murs disappeared — one in two weeks and the other in four weeks — 
although the tonsillitis in each case ceased within a few days. He 
mentions another case with mitral insuflBciency, without history of 
any previous illness save tonsillitis. Of course, direct proof of the 
dependence of the lesion upon the tonsillitis is in this case insuflJcient. 
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In an article upon the bacteriology of angina in the Annales 
Suisses des Sciences mSdicales for 1895 (abstracted in the Rev, mens, 
des mal de VEnfance for August, 1896, p. 398), Max Stoss mentions 
two eases of angina accompanied by endocarditis, the causative agent 
of the former being in one case the streptococcus pyogenes alone ; in 
the other that organism associated with the micrococcus conglomeratus. 
Charrin's case (already referred to) was one of tonsillitis followed 
by broncho- pneumonia and death. At autopsy the liver was fatty, 
the spleen soft, the right lung the seat of broncho-pneumonic patches, 
and there were exuberant vegetations on the pulmonary valves. The 
staphylococcus aureus was found on the tonsils, in the broncho-pneu- 
monic patches, and in the vegetations on the pulmonary leaflets. Here 
the most probable sequence was tonsillitis, infection of the pulmonary 
valve leaflets, broncho pneumonia (?). 

Recently Benda {Riforma medico, December 13, 1898; abstract 
in the New York Medical Journal, April 1, 1899, p. 460) has re- 
ported two cases of ulcerative endocarditis, in one of which the port 
of entry for the infecting agent was the tonsil. 

In a letter to the Lancet of January 22, 1881 (p. 154), William 
Stewart refers to the pysemic nature of rheumatism, and says that the 
poison arising from diseases of the throat may miss the joints and ex- 
pend itself upon other fibrous tissues, and mentions among others the 
endocardium and pericardium. Apparently, therefore, he can be said 
to attribute to tonsillitis an etiological relation to endocarditis and to 
rheumatism as separate complications — the view that I have been 
endeavoring to support. 

An interesting discussion upon tonsillitis, its varieties and relations 
to rheumatism, was held at the meeting of the Section of Laryngology 
at the annual meeting of the British Medical Association (British 
Medical Journal, September 14, 1889). At this meeting Haig- 
Brown spoke of the fact that endocarditis occurs sometimes in the 
coarse of tonsillitis, and stated that Dr. Osier had written to him that 
he had seen two cases of tonsillitis, each complicated by endocarditis, 
and narrating a third case in some detail. With Haig-Brown's view, 
possibly since that time modified, that tonsillitis is a general disease, 
having its chief seat of manifestation in the throat, " as in scarlatina," 
it is difficult to coincide, as it is more reasonable to suppose that the 
throat is in many diseases inflamed, because its tissues are the first in- 
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volved by the infective agents entering the body by way of their sur- 
faces. Archibald E. Garrod, in the same discussion, made a remark that 
was one of my strongest incentives to the reporting of these cases. I 
extract the remark in question : ^^ It is sometimes stated that endo- 
carditis may be developed in such cases (sore-throat with articular 
pains), and even in those who suffer from sore- throat, but have no artic- 
ular pains. If this can be established a powerful additional argument 
in favor of the rheumatic origin of the articular pains will be forth- 
coming. At present, however, the evidence upon this point is still 
not convincing." Dr. Garrod says, among his conclusions, that 
when sore-throat is the leading feature of a rheumatic attack there 
is comparatively little tendency to affection of the endocardium 
or pericardium. This remark might well hold good if we look 
upon cases of tonsillitis as the result of a general disease and not as 
an evidence of the way by which the infecting agent gains access to 
the body. 

R. Kingston Fox at the same meeting said : *' With regard to 
heart-lesions, it is common, even in simple tonsillitis, to find some 
signs of heart disturbance." He then recounts certain signs which 
to the doubter would not definitely prove the presence of endo- 
carditis. 

DeHaviland Hall, in discussing the subject, mentioned a case of 
tonsillitis with pericardial friction and an apical murmur. 

E Roos {Berlin, klin, Wochenschr,, June 18, 1894), in a paper 
upon rheumatic angina, recites among others a case (V.) almost 
precisely like those reported above, except for the fact that the patient 
had in addition some indefinite articular pains without manifest 
changes in the joints. 

A discussion of the relations of the rheumatic manifestations would, 
as I have before said, unduly lengthen this paper ; I would, however, 
mention that I have seen, and in a future paper hope to report, one 
or more instances of the occurrence in the course of or after acute 
tonsillitis of each of the rheumatic associates, with the solitary excep- 
tion of subcutaneous fibrous nodules, which are conspicuously rare in 
this part of the world. 

My reason for making this report upon what is really but a small 
portion of a very large subject, is to again call attention to a grave 
complication and sequel to a slight primary disorder, and to a pes- 
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sible factor in the causation of many otherwise unexplainable cases of 
cardiac lesion, and also to add a small contribution to our knowledge 
of the etiology of acute articular rheumatism. 



DISCUSSION. 



Dr. Ttson : Endocarditis is not the only disease which is a manifestation 
of a certain degree of virulence in what is commonly known as simple tonsil- 
litis. It happens to me a couple of times every winter to have brought to me 
cases of nephritis that originate apparently from this form of tonsillitis. 
Whether or not the throats of these cases would exhibit any micro-organism 
on bacteriological examination I do not know, but I am quite sure that this 
causal relation does exist between the simpler forms of tonsillitis and neph- 
ritis. Endocarditis or nephritis may originate from septic matter either 
generated by or associated with this tonsillar inflammation. 

Dr. Thayer : The manner in which an acute tonsillitis may sometimes 
serve as the point of origin for general infection was brought forcibly to my 
attention a short time ago by a case which occurred in the practice of a 
friend. A child had had a slight tonsillitis, which within twenty-four 
hours after the first symptoms was followed by convulsions. The child be- 
came quite unconscious ; there was a high fever, some stiffness of the mus- 
cles of the neck, and death followed within thirty -six hours. Autopsy 
showed no gross lesions, but cultures demonstrated a general streptococcus 
septicaemia. 

Dr. Thomson : I recall a case that may be interesting in this connection. 
The gentleman told me at my first visit that he had been subject to quinsy, 
and always dreaded the attacks because they were followed by rheumatism. 
He was at that time suffering with great mental depression on account of 
serious financial losses, and had a suppurative tonsillitis, which had burst 
that morning. The next day, at my first visit, he had developed pleurisy, 
with a soA; systolic murmur, which rapidly turned into a harsh murmur, with 
other signs of endocarditis, and he died on the seventh day, comatose. There 
can be no question that he had one of those rapidly developing cases of endo- 
carditis, the connection with tonsillitis being about as close as any two events 
occurring together can be. 

Dr. Dock : I have occasionally made observations so similar to these that 
I have come to believe, in recent years, that many so-called rheumatisms are 
manifestations of various kinds of infection, often septic. I wish to mention 
now only a single case which I have had under observation for some time 
a previously healthy woman, who has a so-called rheumatic iritis. The real 
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nature of this is, of course, obscure, but the common name indicates a preva- 
lent view. She had subacute rheumatic joint symptoms, swelling, with high 
temperature, and the pain was relieved by the salicylates in the usual way. 
The only cause that could be discovered for the infection was a severe sore- 
throat two weeks before the eye-symptoms began. The sore-throat was 
followed by rheumatic pains such as are seen in some cases of influenza, 
and thought by the patient to be that disease. The eye-symptoms then 
came on, with those in the joints later. The case struck me at the time as 
a striking example of the kind Dr. Packard has brought before us. 

Dr. Packard: I grant that in three of my cases I could not say posi- 
tively whether the heart was normal before the attack of tonsillitis, al- 
though there was no evidence to the contrary. In two I had examined 
the heart frequently before, and know that, so far as physical signs can tell 
us, there was no lesion of the endocardium. The point that I wished par- 
ticularly to make was that we ought to cease speaking of endocarditis, tonsil- 
litis, etc , as being rheumatic. I believe they are infections, or the results 
of infection. The point of entrance is usually at the tonsils or pharynx, 
and the poison so entering may affect the endocardium as well as other 
structures. 



A CASE OF FATAL EPISTAXIS (FROM ENDOTHE- 
LIOMA OF THE NOSE), WITH A STUDY 

OF THE BLOOD. 



By GEORGE DOCK, M.D., 

OF ANN ARBOR. 



G., aged thirty-seven years, hotel-keeper, was admitted to the 
University Hospital, January 10, 1899, on account of a severe nose- 
bleed. 

His father died at eighty-nine years— cause unknown— his mother 
at fifty-two. She had a "rose cancer" over the pubes, which was 
removed. One brother is living at forty-five years, and one sister at 
forty-seven ; both well. There has been no history of excessive bleed- 
ing in the family. Has one boy, thirteen years old ; well. 

G. was well as a child. Has had whooping-cough, measles, and 
mumps, with no sequelae. No history of venereal disease. Smokes, 
and drinks whiskey in moderation. 

Last August had hay fever (had had attacks for past three 
years), which became better after the first frost. Since then has had 
" catarrh." Five weeks ago his nose began to bleed ; it bled for four 
hours, " filling a wash-basin." A week afterward there was another 
attack, which lasted three hours ; two days later another, lasting two 
hours ; another, three days later, lasted three hours ; next day there 
was one lasting four hours. He then remained free from hemorrhage 
for ten days, when he had a severe attack, bleeding three hours. On 
January 8th bleeding began in the right nostril. This nostril now 
bleeds whenever the plug is removed, but, with two exceptions, the 
bleeding was always stopped by plugging. At present, January 11th, 
there is oozing of blood into the posterior nares, running down into 
the mouth. 

January 12. Patient is very pale and weak ; is very nervous ; 
mind clear ; both nostrils are plugged ; there is marked fetor ex ore. 
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Height, 5 feet 9 inches ; weight, one month ago, 218 pounds. Frame 
very large, musculature moderately developed, soft ; panniculus very 
thick, especially over abdomen. Skin very pale, with slight yellow 
cast ; lips, pale ; tongue, pale and dry ; there is no icterus ; no oedema ; 
joints normal ; no enlarged glands. 

Thorax : Very large, broad, and deep. Breathing symmetrical. 
Physical examination of lungs negative. 

Heart : Percussion unsatisfactory, on account of thick panniculus. 
There is a harsh, blowing systolic murmur in the pulmonary area, 
becoming softer, but audible, over other parts of the region. 

Pulse: 120, soft, dicrotic. 

Abdomen : Above level of ribs, pendulous. Large amount of fat 
makes examination difficult. Appetite fair ; bowels constipated. 

Blood: Thin and watery ; red corpuscles, 1,120,000; leucocytes, 
13,300; haemoglobin (Fleischl), 25 per cent. 

The urine contains neither albumin nor sugar. 

14tth. Examination of the eyes (Dr. Johnson) : There are numerous 
retinal hemorrhages ; several large ones, besides a general diapedesis 
from the sides of the arteries ; great pallor of the eye-grounds. 

The patient was treated locally in the throat and nose clinic, 
•having been referred to the medical clinic for the blood-examination. 
As it was considered probable the blood-condition was the result rather 
than the cause of the bleeding, no change was made. The treatment 
consisted in the use of gelatin solution subcutaneously and in the 
nostrils, subsulphate of iron internally, and on several occasions, when 
the bleeding was profuse, plugging the nares. 

The condition of the blood will be described in detail below. 

The patient gradually became weaker, and had repeated hemor- 
rhages, usually moderate, but more or less constant ; leaking of blood 
from the nares when not plugged. Slight general oedema developed. 
Ecchymoses appeared in a few places on the skin. On January 24th 
slight icterus appeared, shown most plainly in the urine and sclerse, 
as the skin was yellowish on admission. On January 25th diarrhoea 
began, with tenesmus and frequent watery stools. On the 27th oedema 
of the lungs developed, the pulse became impalpable, and the patient 
died with increasing dyspnoea. 

The autopsy was made an hour after death. I give here an abstract 
from the protocol of Dr. A. S. Warthin : 
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Anatomical diagnosis : Endothelioma carcinomatosum of turbinated 
bones ; secondary anaemia ; fatty infiltration of the liver with lymphoid 
infiltration ; hyperplasia of spleen ; fatty degeneration and liquefac- 
tion necrosis of heart-muscle with hemorrhages and lymphoid infil- 
tration ; broncho-pneumonia and OBdema of the lungs ; adenoma of 
prostate; simple hyperplasia of pancreas; arterio-sclerosis ; slight 
icterus. 

There is slight hypostatic congestion of the skin ; skin and mucous 
membranes and sclerae pale-yellow ; there is an ecchymosis the size of 
the hand on the right leg ; also a small ecchymosis on the left arm. 
Fanniculus very thick. Muscles brownish-red, large. All the tissues 
are very anaemic. 

Examination of the skull and brain negative. 

Diaphragm in the normal position. The left pleural cavity contains 
300 c.c, the right 400 c.c, of cloudy fluid. The pericardium con- 
tains 400 c.c. of slightly brownish cloudy fluid. The membranes are 
smooth and shining, with numerous subserous hemorrhages. 

The heart is large ; w*eighs 694 grammes. All the chambers con- 
tain a great deal of thin fluid blood. There are numerous hemorrhages 
under the endocardium. The subpericardial fat is increased. The 
right auricle and ventricle contain pale ante-mortem clots. The tri- 
cuspid orifice admits three fingers. The left ventricle contains a 
small, pale ante-mortem clot and a small currant-jelly clot. The 
mitral orifice admits two fingers. There is a slight thickening of the 
mitral flaps. Otherwise the valves are negative. 

The aorta shows moderate arteriosclerosis. 

The left lung contains air throughout, but exudes a turbid fluid 
from the cut surface. The right lung shows in the middle of the lower 
lobe an airless, dense, dark-red area of about 2^ cm. in diameter; 
otherwise as the left. 

The peritoneal cavity contains 200 c.c. of clear fluid. The omentum 
is very fat. 

The spleen weighs 590 grammes. The capsule is tense, not thick- 
ened ; the cut surface moderately red, slightly granular. Consistency 
firm, follicles enlarged, stroma increased. 

The adrenals are negative. . The left kidney weighs 199 grammes. 
The fatty capsule is excessive ; the fibrous capsule not adherent, very 
smooth; the cut surface smooth, very pale; the glomeruli not dis- 
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tinct. The right kidney weighs 193 grammes; otherwise as the left. 
The ureters are negative. The bladder contains a large quantity of 
bile-colored urine; the mucosa is pale and thin, and shows small 
hemorrhages. 

The stomach contains 400 c.c. of sour, grayish fluid, containing 
milk-curds. The mucosa is pale and appears atrophic. Small intes- 
tine and appendix negative. The rectum contains six or seven small 
ulcers covered with dirty -gray exudate. 

The liver is much enlarged ; weighs 3171 grammes. The sur&ce 
is brownish-red ; a flat furrow corresponds to edge of the ribs. Cut 
surface pale-yellow, very oedematous, grep^v ; consistency slightly in- 
creased. Lobules not distinct. Gall-bladaer contains a small quantity 
of fluid bile. 

The pancreas is large and pale. 

The retroperitoneal and mesenteric glands are enlarged. All the 
vessels in the abdominal cavity show moderate arterio-sclerosis. The 
ribs, sternum, clavicle, skull-cap, and both humeri show no increase 
of red marrow. Both tibiae when split show fatty marrow, gelatinous, 
with very small, scattered areas of lymphoid marrow of pale-pink 
color. 

The peripheral vessels show moderate arterio-sclerosis. 

Over both lower turbinated bones are small,- soft, jelly-like 
growths, removed by curetting, as more extensive operation was not 
permitted. 

These small tumors, which could not be detected during life, gave 
an explanation of the cause of the hemorrhage, and the other changes 
found are such as might easily be explained by the severe and repeated 
loss of blood. This was made more certain by the examination of the 
tissues, which were hardened in various ways, embedded, sectioned, 
and stained according to different methods. 

Microscopic examination. Fatty degeneration and oedema occurred 
in all the organs to a greater or less degree. The serous membranes, 
especially in the heart, are the seats of hemorrhages, sometimes of 
considerable extent. 

The growths from the turbinated bones show small alveoli filled 
with small cells having relatively little protoplasm, lying in a scanty, 
soft stroma. Secondary growths could not be found with certainty. 
In the heart, cells lying in rows occasionally suggest the nests of 
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the alveolar growth, but the same appearance might more readily be 
caused by the accidental arrangement of blood-cells between the 
muscle-fibres. 

The heart, besides very extensive oedema and fatty infiltration and 
degeneration, and the subserous hemorrhages, shows a few small areas 
of small- celled infiltration, usually around vessels. 

The liver is the seat of extensive fatty degeneration, especially in 
the inner parts of the lobules. The portal connective tissue is but 
slightly increased, but in most cases contains large numbers of small 
cells. There are also numerous foci of lymphoid tissue, in some cases 
growing centrally, with sharp outlines, and compression of the adja- 
cent liver-cells, but usually diffuse, extending out in different direc- 
tions and containing more or less well-preserved liver-cells in the 
peripheral areas. These areas reach or exceed the size of a single 
acinus. The capillaries are in many places dilated and contain blood 
like that obtained from the finger during life, but especially nucleated 
red corpuscles of all sizes. The well-preserved liver-cells on the 
periphery of the acini contain a large amount of brownish-yellow 
pigment, which gives the iron reaction with potassium ferrocyanide 
and hydrochloric acid. The lymphoid areas have a distinct, rather 
large meshed reticulum. They contain large numbers of large eosin- 
ophile cells with a single round or oval nucleus, a few eosinophile cells 
with irregular nuclei, leucocytes of various kinds, mostly mononuclear, 
and nucleated red corpuscles of various sizes. The appearance of these 
areas is not unlike that of bone-marrow in cases of mixed- celled leu- 
ksBmia, but the number of eosinophile cells is even greater than is 
common in such bone-marrow. 

The kidneys show slight thickening in the walls of the arteries. A 
few glomeruli are partly or wholly fibroid. The epithelium is well 
preserved for the most part. The convoluted tubules are slightly 
dilated. There are very few areas of lymphoid infiltration, irregular 
in outline, diffuse, containing large numbers of eosinophile cells and 
other leucocytes. 

The spleen shows an increase of lymphoid cells in the parenchyma. 
In the latter the capillaries are often wide, and there are large num- 
bers of eosinophile cells^ mostly large and mononucleated, nucleated 
red corpuscles, and large mononuclear leucocytes. 

The lymph-glands show chronic hyperplasia. The sinuses are 
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distinct, contain large numbers of epithelioid cells, but there is no 
excess of the eosinophile and nucleated red corpuscles. 

In the bone-marrow sections from the small lymphoid area show 
much of the original fat, with small islands irregular in size and out- 
line. These contain large numbers of eosinophile cells, largely mono- 
nuclear, mononuclear cells of various sizes with neutrophile granules^ 
nucleated red corpuscles of all sizes, small numbers of cells of the 
types of lymphocytes and polynuclear cells, and a few polynuclear 
giant-cells. These lie in a reticulum, and at times in capillaries or 
larger thin-walled vessels. 

Cover-glass preparations from the lymphoid marrow show many 
nucleated red corpuscles of all sizes and free nuclei, small and deeply 
staining. The nuclei in the red cells are rather more irregular than 
in the peripheral blood and have a looser arrangement of the chro- 
matin ; the protoplasm rarely shows polychromatophilia. The leu- 
cocytes in these preparations show no variations from those common 
in red marrow. 

In order to interpret the changes described we must consider more 
in detail the phenomena observed in the blood during life. 

After admission the red corpuscles fell considerably and reached 
the minimum a week after (January 20th), with red corpuscles, 
857,600; Fleischl, 20 per cent. The next day, however, the red 
corpuscles rose to 820,000, and remained about the same, falling to 
760,000 two days before death. The leucocytes, moderately increased 
(13,300) on admission, numbered 30,500 on the 17th, 49,656 on the 
20th, 48,000 the 2l8t, and 35,000 the 25th. The blood was exam- 
ined microscopically daily, and differential counts of the leucocytes 
and the nucleated reds made almost daily. It was difficult to estimate 
the leucocytes accurately in the haemacytometer on account of the 
confusion with nucleated red corpuscles, and there is a considerable 
error for that reason, but one that in the case of the leucocytes is not 
of material importance. It would have been better to have counted 
all nucleated cells in the blood-counter and then to have made out the 
proportion of white to red in dried preparations. In this, however, 
there would still have been the possibility of error from the over- 
looking of the smaller nuclei in the blood-counter. 

The leucocytes show slight but interesting anomalies. 

The small lymphocytes varied at times, but were never excessive. 
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On January 12th there were 6.2 per cent.; 16th, 2.1; 19th, 2.7; 
22d, 6.9 ; 26th, 7.9. 

The large lymphocytes — i. e,, those larger than average red cells, 
and with paler nuclei and more protoplasm than the preceding — num- 
bered: January 12th, 21.4 per cent.; 16th, 14.1; 19th, 27.2; 22d, 
25.7 ; 25th, 23.5. 

The polynuclear (neutrophile) cells, varying more in size than nor- 
mal, but otherwise not remarkable, numbered on the same days : 67.3, 
69, 60.1, 54, and 57.2 per cent. 

The polynuclear eosinophile cells formed on the respective days : 
2.6, 2.5, 3.3, 2.3, and 1.8 per cent. They presented no peculiarities 
of structure, though varying in size among themselves, and were 
rarely degenerated. Mononuclear eosinophile cells were always pres- 
ent, but often not numerous enough to appear within the ca. 1000 
leucocytes counted. Twice (January 12th and 22d) they reached 3 
per 1000 and once (25th) 4. They were usually large, with round 
or oval nuclei. 

Cells with basophile granulations (methylene-blue) were always 
present to the extent of about 1 per cent. 

Myelocytes (of Ehrlich) were always present, but not very numer- 
ous — 0.3 to 3 per cent. — up to the week before death. They then 
reached 9.7 per cent., and amounted to 7 per cent, the day before 
the last. They showed characteristic staining properties and varied 
considerably in size. 

Degenerated cells, usually only the nuclei, polymorphous, or round, 
were present to the extent of about 1.5 per cent. 

On the whole, the leucocytes show simply a total increase of all 
forms, with such abnormal varieties as occur from an excess from 
different causes. No example of mitosis was found among these cells. 

The red corpuscles present more interesting features. In size they 
are, for the most part, normal or slightly below (about 7 // measured 
dry), but there are a few large ones, up to 10 //, and a few small ones. 
Very small cells, such as occur in pernicious anaemia, are extremely 
rare. Poikilocytes are not numerous, but evidences of protoplasmic 
degeneration, such as fissures, vacuoles, and coarse granular appear- 
ance, are not uncommon. 

Variations in the staining of the red corpuscles are also frequent. 
Shadows, not taking any stain at all, are occasionally found, and 
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between them and cells taking a normal stain are all varieties. 
Polychromatophilia in the non-nucleated cells is also occasionally 
seen. 

The most important feature in the blood is the enormous number 
of nucleated red corpuscles. Considering the source of error men- 
tioned above, there were on admission from 2370 to 2840 per c.mm. 
— that is, if only leucocytes were counted as such, there were 2840 
nucleated red corpuscles per c.mm — if all the nucleated reds were 
counted as leucocytes, there were 2370 nucleated reds per c.mm. The 
real number lies between the two. In five days, with a leucocyte 
count of 30,500, the proportion was even higher — 21 instead of 18 
per cent. — ^so that the maximum count of nucleated reds on that day 
would be 7320, the minimum 6543. With the maximum leucocyte 
count of 49,656, the proportion of nucleated reds to all nucleated 
cells was 37 per cent. This would give 18,372 red corpuscles ; but 
if the reds were all excluded in the leucocyte count there would be at 
that time 26,391 nucleated reds. At the last count, with 35,000 leu- 
cocytes, there were 33 per cent, of nucleated reds, or 11,555, with a 
maximum of 17,712. Even the minimum figures show a very unusual 
condition. I have once before seen nucleated red corpuscles in the 
same relative proportion to leucocytes, but in that case there was a 
low leucocyte count. Von Noorden, in the case in which he first 
noticed the now well-known blood crisis, counted as many as seven 
nucleated red cells in a field of the oil-immersion lens. In my 
preparations it is not uncommon to find as many as ten or twelve 
to a field in a very thinly spread preparation. 

A few free nuclei, usually easy to distinguish from the small 
lymphocytes, are always present. Sometimes these have a very thin 
haemoglobin rim. 

In size of body the nucleated corpuscles vary from 5 // to 15 fi. One 
in mitosis measures 17.5 // by 13.6 fx. The nuclei show all varieties, 
from the small, deeply staining and compact form to the pale and 
large one, often showing a well-marked chromatin network, and those 
in indirect division. The small nuclei, of normoblast type, are alvrajs 
more numerous, and are most frequently found in cells about the size 
of normal red cells, though they sometimes occur in much larger ones. 
Irregular nuclei, in trefoil, or ace of clubs, or rosette figures, are nu- 
merous ; often the nuclei are near or overlap the edges, and in many 
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cells the nuclei are broken into numerous irregular bits, and in some 
cases the escaping nucleus has a distinct rim of haemoglobin. 

Measuring and counting 500 successive nucleated red cells (January 
19th) I found 48 over 10 fx in diameter. Fifteen of them had small, 
compact, or lobulated nuclei. The other 33 had nuclei of the typical 
megaloblast type. These are relatively large, round, or elliptical, 
often eccentric, but never protruding from the body, with the chro- 
matin in a more or less distinct meshwork, in which the nodal points 
are often well marked. Cells having nuclei of this type, but less than 
10 fi in diameter, are common. Out of the above 500, 23 were of this 
variety. 

Mitotic figures can be found in the red corpuscles in all prepara- 
tions, and in some one can find four to six in a single cover-glass. I 
allude only to distinct karyokinetic figures. There are always cells 
with the chromatin in granules or rods, or in a mass suggesting an 
equatorial plate, but these I have not counted as mitoses Those found 
are almost all in the later stages, with disasters, and sometimes be- 
ginning division of the protoplasm. Very often two nucleated cells 
may be seen close together, suggesting recent division ; but this is 
likely to be accidental, as one can also find groups of three, four, or 
even more, side by side. 

The large number of nucleated red corpuscles in this case enabled 
me to confirm an observation I made several years ago — viz., that the 
nuclei of the red cells undergo changes of size and shape in the fresh 
drop under the cover-glass. When I first saw this I supposed it was 
an optical illusion from the movement of the nucleus out of focus, but 
careful observation proved this not to be the case. The process was 
always seen in the small nuclei in rather large cells It consists in 
a slow, at times rather rhythmical, contraction and expansion, with 
changes from round to oval and back to round, and change in position 
in tjie corpuscle. The various changes can be seen within two or 
three minutes. That such changes occur has long been known to 
histologists. It does not seem, however, they are taken into account 
in discussions regarding the size and structure of nuclei. Differences 
in the appearance of the larger nuclei also occur in the fresh drop, 
but I did not have time nor opportunity to watch the corpuscles long 
enough to see the process of indirect cell division, as did Askanazy 
{Zeit8chrtft fur klin. ifed.y Bd. xxiii. p. 90). I made an effort to 
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obtain evidence of both processes by keeping freshly spread covers in 
the moist chamber at 37^ C, and fixing them by alcohol and ether at 
intervals. In preparations made in this way I found that in blood 
containing a large number of normoblasts the nuclei were on the 
average larger and showed a more distinct meshwork ten minutes 
after removal. At fifteen minutes they were smaller again. After 
twenty minutes the cells began to break down, the nuclei swelled, 
stained deeply on the periphery and faintly in the centre. Mitosis 
was not more common in the preparations than in those dried quickly. 

The protoplasm of the nucleated cells shows important staining 
characteristics. In many cases the protoplasm takes a more or less 
marked blue from haematoxylin, either diffuse or in fine meshwork, or 
very rarely in fine granules. With Ehrlich*s triacid stain such cells 
take a darker color than the rule. Some of these cells are evidently 
erythroblasts of Lowit. Polychromatophilia is most commonly found 
in the megaloblasts of all sizes, but also occurs in cells of true normo- 
blast type. In many dividing cells, and in some with very large 
nuclei and narrow protoplasm, the latter takes a uniform pale-blue 
color with heematoxylin, not unlike that in certain leucocytes, and, in 
in fact, many of the cells with indirect nuclear division closely resem- 
ble dividing myelocytes. I have never, however, found the nuclei in 
the blood-cells in the present case precisely like those in myelocytes 
as one sees them in leukpemic blood and in bone-marrow. 

In a few cells there is a sharp demarcation, sometimes even a fissure, 
separating the part of the protoplasm that takes the basic stain from 
the inner acidophile part. 

In the interpretation of the case the most obvious fact appears to 
be that the striking changes found in the liver, spleen, and bone- 
marrow are closely connected with regeneration of the blood foUow^ing 
hemorrhage. Neither the nasal tumor nor its secondary results can 
directly account for these. 

The important features about the changes are that those in the 
bone-marrow are relatively slight, those in the spleen, as usual, diflS- 
cult to determine, and those in the liver unusual and striking. I do 
not know of a similar observation. It is noteworthy that the capil- 
laries of the liver, on the whole, do not present such marked evidence 
of blood formation there as is seen in many ansemic diseases, but the 
process occupies large foci. 
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The case also illustrates the practical impossibility of making a 
sbarp distinction between normoblasts and megaloblasts^ and strength- 
ens the opinion I have formed from other cases, that a morphological 
difference does not exist, agreeing thus with the views of Askanazj, 
Schaumann, and Dunin. The convenience of the term megaloblast, 
however, is undeniable, and the occurrence of transitions to normo- 
blasts only adds to the interests of the former bodies. 

To the question whether the megaloblasts are young or old cells — 
still an open one — I think the answer must be that they are young. 
This view is based on the structure of the nucleus, and on the fre- 
quency of mitoses in these cells. So far as the polychromatophilia is 
concerned, this is no doubt often an evidence of degeneration, but as 
Gabritscheowsky has well remarked, degeneration would be likely to 
affect young and unformed cells. 

Those who share Ehrlich's view as to the nature and significance 
of megaloblasts will no doubt look on the fatal outcome in this case 
as proof of their theory. It certainly is a most remarkable fact, that 
in spite of the extent of blood formation the actual renewal of the 
patient's blood did not take place, and, although it is hardly safe to 
draw sweeping conclusions from the case, one is almost forced to be- 
lieve that, notwithstanding the morphological relationship of the cells, 
there is a connection between the megaloblastic alteration of the 
blood-forming organs and the failure to produce good blood. The 
causes and nature of the change remain as most important and inter- 
esting problems. 



DISCUSSION. 



Dr. Thayer : I saw about six years ago a case that in certain respects 
bore some resemblance to that described by Dr. Dock. It was a case of fatal 
anaemia in a man between fifty and sixty years of age, where the blood 
showed enormous numbers of nucleated red corpuscles, apparently as many 
as in this case. They differed, however, in character, in that they were all 
of small size, with small, deeply staining nuclei; there were absolutely no 
megaloblasts. In that case there was a progressive ansBmia, ending fatally. 
There was a great excess of small Mononuclear leucocytes. The leucocytes 
were increased in number, at one time reaching as high a figure as 80,000 to 
the cubic millimetre, so that the picture was almost that of a lymphatic 
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leuksBmia. IJDquestionably fatal cases of ansBinia may occur where the 
nucleated red blood-corpuscles in the circulating blood are all of a normo- 
blastic type. 

Db. Stengel : In the examinations of the blood of post-hemorrhagic cases 
that I have made normoblasts and microblasts have been the forms of red 
corpuscles that were discovered ; but I have never seen a case in which there 
was anything like the number of nucleated red cells that occurred in Dr. 
Dock's and Dr. Thayer's cases. I agree with Dr. Dock that no sharp line 
can be drawn between the different types of red corpuscles. They seem to 
me to be variations which merge into each other without any sharp dis- 
tinctions. I cannot agree, however, with him, as far as prognosis is con- 
cerned, that there is any significance either in the mere presence or the kind 
of nucleated red corpuscles. Some have gone so far as to say that the diag- 
nosis of pernicious anaemia could not be established in a case in which the 
microblasts were present in great excess of the megaloblasts, but I am sure 
that this is not sound teaching. I have myself observed cases of pernicious 
anaemia in which there were many nucleated red corpuscles, most of them 
being of small type, and similar instances might be cited from medical litera- 
ture. The nucleated red corpuscles seemed to me to be evidences of regen- 
eration of the blood, but whether this regeneration is sufficient to preserve 
life or not must be judged in other ways than by the mere inspection of the 
blood. 

Db. Osleb : I would like to mention a very remarkable form of epistaxis 
and to ask the members present if they have had any experience with it. I 
have had three instances of it developing in early manhood, proving nearly 
fatal, and associated with the most remarkable development of angiomata 
over the surface of the skin. Two of these cases were in brothers, and one 
case died recently of cancer of the stomach, and showed these remarkably 
large veins from which the bleeding had occurred in the nose. The picture 
presented by one of the cases was peculiar in that as you looked at him 
across the room you would think he had a case of acne. I could find no 
reference to such a condition in literature, and it was interesting to note the 
association between the varices of the mucous membrane of the nose and the 
cutaneous angioma. 



SUCCESSFUL USE OF THYROID EXTRACT IN THE 
TREATMENT OF A CEREBRAL NEOPLASM. 



By starling LOVING, M.D., 

OP COLUMBUS, OHIO. 



Thomas W., aged eighteen years, a student. Of medium height, 
well-developed, with a decided tendency to corpulency. Weight, 170 
pounds ; skin fair, but thick and of an unhealthy, sodden appear- 
ance ; brown hair ; blue or gray eyes, pupils large and sluggish ; 
regular but smallish features ; expression of face dull and lacking in 
intelligence; speech shows mental movements slow but coherent. 
Locomotion slow and uncertain, as though the muscular system is 
weak ; the influence of the will imperfect and the vision impaired ; 
but there is no paralysis. Pulse 72, soft and regular ; temperature 
normal. Cutaneous sensibility unimpaired ; reflexes rather tardy, 
but otherwise intact. Functions of the alimentary organs normal, 
excepting a tendency to constipation. Respiratory and circulatory 
organs normal. Urine of normal quantity and negative to tests. 

Family history good, and without trace of tuberculosis, syphilis, 
cancer, alcoholism, or nervous disorder. Personal history also good. 
In early childhood he had chickenpox and measles, and four years 
ago an attack which his physician called typho-malarial fever, but 
does not remember to have had any other illness until late in the year 
1895, when, while in the pursuit of his studies, without assignable 
cause, he began to sufi'er from frequently recurring attacks of head- 
ache, accompanied on one or two occasions, when he had eaten im- 
moderately, with nausea and vomiting. Except on those occasions, 
however, even when the pain is most intense, his stomach is not 
disturbed. 

In the course of three months, the headache continuing, he found 
that his vision was failing — Le,, he could not distinguish figures and 
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drawings od the blackboard, nor the print in his books clearly, 
nor was he able to write legibly. The failure of vision was not 
attended with pain or other disturbance of the eyes. The headache 
at length became almost constant, with frequent exacerbations, espe- 
cially after unusual exertion. It was, and is now, often so severe at 
night as to disturb sleep. The impairment of vision increased with 
the severity of the headache, and in June, 1896, he was obliged to 
abandon his studies and seek medical advice. 

He consulted several physicians, among them Drs. C. S. Hamilton, 
C. F. Clarke, W. K. Rodgers, and A. B. Richardson, all of whom, 
from the duration and intensity of the pain, sometimes frontal, some- 
times occipital, but generally diffused over the entire head (the patient 
said *^ right in the centre ''), with the impairment of vision, without 
corresponding lesion of the retina or other ocular tissue, arrived at 
the conclusion that there was an intracranial growth, the nature and 
precise location of which they were unable to determine. After con- 
sultation, and by the advice of Dr. Richardson, the patient was 
ordered an alterative course of treatment — that is, he was given green 
iodide of mercury and iodide of potassium — which, after a fair trial, 
yielding nugatory results, was abandoned, and the patient was referred 
by Dr. Clarke, October 15, 1896, to me for examination and what 
I might consider appropriate treatment. 

I was unable to make an entirely satisfactory diagnosis, but, from 
the history and symptoms, concluded with my friends that there was 
an intracranial progressive neoplasm, the nature and precise location 
of which were somewhat conjectural. 

The history and present condition of the patient precluded tuber- 
cular infection ; from extreme rarity the growth could hardly be 
parasitic ; the progress of the malady had been rather slower than 
that of glioma, sarcoma or syphilis, but it might be one or other of 
the three last named. 

From the character of the pain and the impairment of vision with- 
out adequate ocular lesion, I was inclined to think the growth was 
situated in the middle fossa. 

Hoping I had a syphilitic case, though aware that the young man 
had already been treated with mercurials and potassium iodide, I 
determined to further test the effects of those remedies. Accordingly, 
after directing moderate out-door exercise, plain but substantial diet, 
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and a nightly warm bath, prescribed corrosive sublimate, dissolved in 
compound tincture of cinchona, internally, with gray ointment by 
inunction, and continued the course until the gums became swollen 
and the mercurial fetor unmistakable, without, however, the slightest 
improvement in the patient's condition. The mercurials were, of 
course, suspended, and after ten days, when the mouth had healed, 
the potassium iodide was given internally, in doses of twenty grains, 
dissolved in a mixture of hot water and milk, before each meal, and 
the ointment applied externally to armpits and groins. 

After fifteen days there were decided symptoms of iodism, with 
irritation of the stomach, greatly impaired appetite, and loss of flesh, 
and again without diminution of the plain or improvement of vision. 
Patient was despondent. 

It was quite apparent that the case was not of syphilitic origin, 
that no benefit was to be hoped from mercury or iodine, and that all 
perturbative treatment should be suspended until irritation of the 
stomach had subsided. 

Prescribed infusion of wild-cherry bark, and, after a few days, 
when the irritation of the stomach had subsided, in order to stimulate 
the appetite more decidedly, substituted quinine with citrate of iron. 
Food and baths as before. 

January 17, 1897. The patient has regained his appetite and former 
strength, and, in a measure, his spirits, but there is no diminution of 
pain nor improvement of vision. He is exceedingly anxious to 
recover, and begs that radical treatment of some kind be resumed. 

I now suspected glioma, and reasoning from its influence in myx- 
cedema, goitre, obesity, and, as reported by Dr. Kinnicutt and others, 
in some other afiections — remembering its chemical relation to iodine 
and with the characteristics of the gliomata in mind — prescribed thy- 
roid extract in doses of three grains, one dose to be taken with hot 
water before each meal, with the hope that as the remedy has such 
decided effect upon what may be called neoplasms, or at least upon 
morbid increase of tissue in the maladies above named, it might 
remove what was most probably a neoplasm in the case under charge. 

The medicine was taken regularly in the doses mentioned until 
February 1st, when the quantity was increased two grains, and con- 
tinued until March 15th, when there was manifest improvement. 

There was much less pain, better vision, a change in the expres- 
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sion of the face, more natural and brisker bodily movements. Grati- 
fying but not entirely satisfactory progress, and the dose of the 
extract was increased to six grains, and continued at the same inter- 
vals until April 20th, improvement continuing. On May 1st, 
although there was almost entire subsidence of pain and further im- 
provement of vision, as there was notable loss of flesh (nearly twelve 
pounds), the remedy was suspended. 

On May 12th its administration was resumed in doses of five 
grains, and continued until June 15th. As the patient then declared 
he had no more headache, and that he could see very well, medication 
was suspended, and he was referred back to Drs. Clarke and Rodgers 
for examination. 

The subjoined report, which Dr. Clarke courteously prepared and 
sent me, conveys accurately the condition of the patient's eyes on 
October 16, 1896, and proves the change which had occurred in their 
functions June 27, 1897, the date of the last examination. 

August 16, 1896. Thomas Walsh, aged eighteen years ; student. 

Vision : R. 1/xv — 2.s lens improves slightly. L. 1/xL — unim- 
proved by lens. 

Ophthalmometer: R. 1.5 ax. 90° (corneal astigmatism). L. 1.75 
ax. 90° (corneal astigmatism). 

The ophthalmoscope reveals slight dulness of the retina, and in the 
disk region the veins slightly prominent and tortuous and somewhat 
contracted. His vision, he states, as does his mother, was formerly 
good, but the ophthalmoscope does not fully explain the marked de- 
preciation which has taken place. There is some indistinctness of the 
outlines of the disks, and possibly some atrophy of the grayish order. 

His visual fields are good. 

Color-sense somewhat defective. He confuses blue and pink. 
Slightly " red blind." 

August 19, 1896. Vision as above. 

Ophthalmoscope: I to-day note more pronounced dulness of the 
disk margins. Tumor of brain suspected. 

^, Pot. iod. gr. XV, three times a day. 

August 27, 1896. R. E. — 2.s 1/xv (as above). L. E.— 1.5 1/xi, 
improved slightly. 

Ophthalmoscope : As above in disk region. 

^, Hydrarg. protoiod. gr. | t. i. d. 
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September 17, 1896. Vision as above. 

Ophthalmoscope : As above. 

On Dr. Richardson's suggestion he was given protoiodide of mer- 
cury, gr. ^ four times a day. No improvement. 

October 15, 1896. Referred to Dr. Loving. 

June 27, 1897. R. E. 1/v = three times vision when he came (with 
— 2 cax. 180° 1/V+). 

L. E. 1/x four times vision when he came (with 1 c. ax. 90° — 2 
c. ax. 180° 1/v, which is eight times vision when he came). 

Great improvement. In other words, the improvement in vision, 
which I understand has appeared only since taking thyroid extract, 
is in the right eye to three times what it was when he began treat- 
ment, and in the left eight times. 

When the ophthalmic examination had been completed the patient 
was directed to resume his medicine, a dose of four grains morning 
and night, until further instructions. 

I have not a precise idea how the thyroid extract operated. Its 
effect was that of the alteratives as defined by one of the best of the 
older writers on materia medica : 

^^ Alteratives are medicines which, without essentially elevating or 
depressing the vital actions, nevertheless produce changes in the 
organization or functions which render them available for remedial 

purposes produce no readily discernible changes in the 

healthy states, and are only known to possess remedial powers by the 
result of their use in disease.'' 

Thyroid extract is certainly an alterative in the sense just defined, 
and, in that in health and disease it increases the rapidity of tissue 
change often to a great degree, it is something more. 

As it is certain that other medicines were vigorously applied with 
no beneficial but injurious effects, and that improvement became 
apparent at the end of six weeks, and almost complete recovery had 
occurred at the end of four months and a half from the time its ad- 
ministration was begun, no other medicine having been used in the 
meantime, it would appear equally certain that the thyroid extract 
acted as a curative in the case under consideration. 

Excepting loss of weight (twelve and a half pounds) and occasional 
slight disorder of the stomach, as shown in uneasiness, temporary 
diminution of appetite, and eructations, the medicine caused no un- 
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pleasant disturbance, such as prostration, palpitation of the heart, 
vomiting, and rapid emaciation, not unfrequently observed, especially 
where there is an idiosyncrasy, or when it is given in very large 
doses. In my case it conformed in action with the definition of 
alteratives quoted, and " produced (except in loss of flesh) no readily 
discernible change in the healthy states." 

I have found nothing concerning its use in cases in which the 
brain alone appeared to be involved, especially when glioma has been 
suspected, and venture this report in the hope that it may suggest the 
further investigation and use of the remedy. 

April 20, 1899. The patient is now engaged as a copying clerk in 
the water works department, sees almost perfectly, has had no return 
of pain, has grown nearly an inch, and seems in perfect health. 



PERFORATION OF THE STOMACH IN AN INFANT 

SEVEN WEEKS OLD. 



By T. M. ROTCH, M.D., 

or BOSTON. 



The following case is reported as unusual and of especial interest 
from a pathological stand-point. 

A male infant, aged seven weeks, was admitted to the Infants' 
Hospital, February 2, 1899. The history given at the time of entrance 
was that the infant had been well until four days previously, when 
his abdomen became suddenly much distended and he appeared to 
suflfer considerable pain. After the first twenty-four hours the bowels 
had moved regularly, and the pain had lessened. Vomiting had 
begun about eight hours before entering the hospital. 

An examination by Dr. Dane, the surgeon-in-charge, and by Dr. 
Morse showed a well-developed and fairly-nourished infant. The 
facial expression was rather drawn, the eyes dull, and the abdomen 
much distended and tympanitic, excepting that there were very slight 
areas of dulness in both inguinal regions. A few coils of distended 
intestine could be detected. The pulse was 165, the temperature 
101^ F., and the respirations 35. The diagnosis of peritonitis was 
made, and it was decided to operate at once. Ether was given, and 
an incision four inches long was made in the median line, and about 
two drachms of slightly flaky serum exuded. The vessels of the 
much distended small intestine, and especially of the mesentery, were 
found to be very much injected. A few flakes of lymph were found 
adhering to the intestines. The intestine was thoroughly examined, 
practically through its whole extent, without any cause for the peri- 
tonitis being discovered. The abdominal cavity was irrigated and 
the wound closed. Three days later the infant died. 
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Eighteen hours after death the autopsy was made by the patholo- 
gist to the hospital, Dr. W. F. Whitney, to whom I am indebted for 
the pathological diagnosis and for the sections of the lesion. 

The body was that of a well-developed infant; rigor mortis was 
present. 

There was an incised wound about 6 cm. long in the median line 
of the abdomen just below the umbilicus. This was partly closed at 
the ends by interrupted sutures, while from the middle projected a 
wick of gauze. This reached well down to the root of the mesentery, 
and was surrounded by coils of intestine, which were glued to the 
abdominal wall and to each other. There was no free fluid in the 
pocket drained by the wick. The adhesions between the coils of 
intestine could be easily separated, and lying between them was a 
little opaque, turbid serum in which were occasional flakes of lymph. 

The head was not opened. 

The lungs were of normal color, well retracted, with a few dark, 
slightly depressed areas. The pleural surface was smooth and the 
cavities normal. 

The heart was normal and weighed 65 grammes. 

The condition of the lower part of the peritoneal cavity has been 
previously described. The stomach was quite extensively adherent 
to the diaphragm along its anterior surface, and on carefully separating 
the fibrinous adhesions one point was noticed where the exudation 
was a little thicker and more adherent. Embedded in this, and 
apparently coming from the wall of the stomach, was a minute thread 
about 2 or 3 mm. in length. There was also a little more injection 
than elsewhere in the immediate vicinity of this spot. 

On opening the stomach it was found to be generally normal, with 
the exception of a minute loss of substance surrounded by a reddened 
zone opposite the place of greatest exudation on the outside. 

This portion of the wall of the stomach was cut out, and after 
hardening in Zenker's fluid was mounted in paraffin and a series of 
sections cut. As the result of the study of these it appeared that 
there was an oblique passage from within outward through the entire 
thickness of the wall, and in it liay a foreign body. This was made 
up of a bundle of very small, irregularly rounded, structureless fibres, 
staining intensely with aniline dyes, but not with haematoxylin. 

The edges of the mucosa were slightly rounded over from within 
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outward, as if the original lesion had been in that direction. The 
cavity in the middle coat was partly filled with leucocytes and round 
cells surrounding the fibres, but not infiltrating among them, and 
nowhere did the foreign body project into the interior of the stomach. 

After staining by Gram's method, large numbers of small rod and 
spherical bacteria were found on the peritoneal surface close to the 
thread. Ko cultures were taken at the autopsy, on account of the 
lapse of time after death. 

The liver was normal in appearance and weighed 165 grammes. 

The kidneys were pale and together weighed 35 grammes. 

The spleen was dark red and weighed 15 grammes. 

The pancreas, adrenals, and genital organs presented nothing 
remarkable. 

The chief interest in the case centres in the perforation and its 
cause. That the general peritonitis had started from this point there 
was little doubt, as the evidences of the inflammation were most 
extensive here and the exudation thicker and firmer. It is highly 
improbable that this could have been anything introduced at the time 
of the operation, for to have produced the lesions would have required 
several days, as shown by the thinned and somewhat everted mucosa. 
How the perforation took place from the inside is also hard to under- 
stand if this foreign body is nothing but a bit of silk thread, as its 
structure would indicate. It is suggested that possibly a threaded 
needle was swallowed, and had perforated, leaving a bit of silk behind, 
and the needle was overlooked among the coils of intestines. It 
certainly was not thought of at the time of the autopsy, and no espe- 
cial search was made for it. Another suggestion is that it was a case 
of follicular ulceration, and the bit of thread had worked its wav into 
that. But the loss of substance in the mucosa is rather less in ex- 
tent than deeper in, and there is no evidence of any inflammation in 
the neighborhood that would warrant the assumption of such a process. 

We are left, therefore, with the simple fact that the local lesions 
are all in the immediate neighborhood of the foreign body, and that 
the perforation and the secondary fatal peritonitis must be referred 
to it. 

The appearances to the eye and under the microscope are well 
shown in the accompanying drawings made by Miss Byrnes. 

Am Phys 10 
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By M. ALLEN STARR, M.D., Ph.D., LL.D., 

OF MEW YORK. 



The study of degenerative disease in the nearon, as revealed by the 
recently invented staining-methods of Nisll and Marchi, has forced 
upon pathologists a modification of older views regarding the origin 
and nature of sclerotic processes in the spinal cord. It has also 
thrown light upon the hitherto mysterious limitation of such sclerosis 
to particular tracts, and has revealed the true nature of the so-called 
"system-diseases." The view of Weigert, that sclerosis is merely a 
secondary product of nature, to supply a defect when disease destroys 
tissue, must be accepted. And in consequence the sclerosis becomes 
of less interest than the primary degenerative process which precedes 
it. This primary degeneration appears in many cases to affect one 
physiological set of neurons only. Thus the motor neurons are attacked 
by the infective agent, producing infantile spinal palsies. Alcohol 
attacks both motor and sensory neurons ; and in tabes it is the 
sensory neurons which alone present the features of disease. 
Hence the sclerosis is confined to the regions through which the 
affected neurons pass, and in tabes is limited to the area of sensory 
neurons. 

The sensory neurons are of many kinds and have diflferent situa- 
tions, but it is only two particular sets of these neurons which appear 
to suffer in tabes — viz., the sensory elements of the optic apparatus in 
the brain and the sensory elements of the spinal cord, whose primary 
centres are in the posterior spinal ganglia, and whose double branches 
extend to the surface of the body in the peripheral nerves and to the 
medulla oblongata through the posterior columns of the cord. It is 
true that auditory atrophy and loss of the senses of smell and taste 
have been recorded as occurring in the course of tabes, and we may 
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perhaps admit the possibility of every form of sensory nearon being 
involvecl in the degenerative process. But such cases are rare^ so rare 
in comparison with the general run that we may consider them the 
great exception. While, then, in the ordinary disease the spinal and 
optic neurons seem to be the ones most vulnerable, it is to be noticed 
that they are by no means uniformly involved together. In three 
hundred consecutive cases of tabes, optic atrophy was present in 
thirty only. 

Nor are these neurons attacked simultaneously. In twenty-five of 
the optic atrophy cases blindness was present many years before any 
other symptoms of tabes, except the loss of knee-jerk, developed. In 
fact I have long been impressed by the fact that cases of tabes in 
which optic atrophy is an early symptom rarely presented the typical 
symptoms or the usual course of ordinary cases of tabes. Thus pains, 
numbness, incontinence, and ataxia may never develop in these cases, 
or if they do, may be isolated symptoms and may be insignificant for 
years. It seems, therefore, entirely justifiable to separate the spinal 
type of tabes from the optic type of tabes and to consider them both 
degenerative diseases of the sensory neurons, but not the same 
disease. In the spinal type it is true that optic atrophy may appear 
late in the course of the case. In the optic type spinal symptoms 
may eventually develop ; but in their onset, origin, and course these 
types seem to be as distinct from each other as are the sensory neurons 
which are the subject of degeneration. 

No one can observe a large number of cases of spinal tabes without 
reaching the conviction that in different cases the course of the disease 
is so various as to present several different types. This renders the 
prognosis in the early stage most difficult. Thus some patients will 
have acute pain, attended by irritability of the bladder, by muscular 
twitching, and by general defective nutrition. They may emaciate 
rapidly and develop extreme ataxia within a year. They are subject 
to many of the multifarious symptoms, they suffer intensely, and 
they die soon of some complication ; and no care in treatment seems 
to avail to arrest the disease or to mitigate its severity. Other patients, 
on the contrary, suffer little, or have only occasional attacks of pain, 
for many years after the physical signs of the disease — the loss of 
knee-jerk, the loss of pupil action to light, and the swaying in the 
dark — are well marked. They present few symptoms and none of 
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the rare complications. These patients sometimes go on for years 
without showing a true ataxia, and, even if a little unsteady in gait, 
are perfectly able to go about and conduct their affairs for twenty 
years after the onset of the disease. 

Surely the nature and degree and progress of the degenerative 
process in these cases must be wholly different, and even if the event- 
ual lesion is the same its development varies. I wish to emphasize 
these different types of tabes for the purpose of calling attention to 
the necessity of treating them in a different manner. I believe that 
the course of the disease can be modified by treatment, and that the 
result of treatment in various places and by various methods has been 
of benefit very largely because the element of degeneration has been 
successfully combated. 

I have seen cases which I regarded as hopeless and incurable very 
materially benefited by certain measures. And I have seen cases 
which I took to be chronic and slow made rapid and fatal by certain 
measures. I wish, therefore, to call attention to certain therapeutic 
considerations in the care of tabetics which I believe will tend to 
alleviate symptoms, to prolong comfort, and to prevent a rapid course 
of the disease. It is the pathological point of view which directs to 
the proper line of treatment. We are treating a degenerated con- 
dition. 

Of the first importance in any case is the general nutrition of the 
individual. To build that up is the primary object. This is to be 
done by generous diet, by moderate stimulation, by every possible 
means to promote the assimilation of food, such as country-life out-of- 
doors, moderate exercise just short of the point of fatigue, general 
massage, and particularly by warm baths, long-continued, never 
attended by shocks or forcible douches, but accompanied by rubbing. 
The use of antisyphilitic remedies, often indicated, since at least sixty 
per cent, and probably seventy per cent, of the patients have had this 
disease, should be put off until the first object has been attained ; 
for if an anaemic, ill-nourished tabetic is given mercury and potassium 
iodide with hot baths, as at Arkansas Ilot Springs, or Aix-la- 
Chapelle, he may be rendered infinitely worse. On the contrary, if 
he is first built up and made robust and red with good blood, the 
same cure may be of the greatest value, even arresting the progress of 
the disease for years. 
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There is at present too great a tendency on the part of some prac- 
titioners to resort to very limited methods of diet. I wish to point 
out the danger of this to tabetics. I have seen patients with gastric 
and intestinal crises assured that some particular diet directed to their 
digestive organs would cure them ; and I have seen them later, after 
living on milk alone, or on meat and hot water alone, or on diabetic 
diet alone, reduced to skeletons and subject to many more symptoms 
of their disease than they had at first. There is every reason for a 
tabetic to use any form of food that he can digest and assimilate by 
natural or by artificial means. There is never a reason for starving 
him. I think alcohol in such cases is not to be excluded, as in 
moderation it may help digestion, though in excess it certainly 
increases the pain and ataxia. 

I have been very much impressed by the remarkable improvement 
which has followed water-treatment in a number of my patients. 
Some have gone abroad to La Malou, or to Nauheim, or to Baden, or 
to Luchon. Some have merely taken baths in some one of the now 
numerous water-cures or hydropathic establishments here or in 
England. I have rarely failed to see benefit from this method of 
treatment. Perhaps the course at La Malou may be taken as the 
best. There the patient sits for one half to one hour in water of a 
temperature of 85° to 90°, is then rubbed down and sprayed oflF with 
a little cooler water, is never shocked by a forcible douche or by very 
cold water, is made to lie and rest for an hour after the bath, and is 
made to spend hours in the open air and sunshine. I imagine that 
the exact temper^-ture of the water or the exact duration of the bath 
is really of little moment. What is important is the increased 
rapidity of the capillary circulation, the increased activity of the 
metabolic process which is induced by the better supply of blood, and 
the consequent direct increase in nutrition in the spinal ganglia and 
in the peripheral nerves secured by these means. The same may be 
said of massage and its recent exaggeration, osteopathy. It helps a 
tabetic, in so far as it stimulates the circulation and increases the 
nerve-nutrition. 

A word finally about exercise. The method of Fraenkel, by which 
skill in co-ordinated movement is acquired by practising certain definite 
motions by the feet, has been of great benefit to almost every patient 
who has tried it faithfully. Such patients are too liable to overdo, 
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and I have seen harm done bj too constant practice and by over- 
exertion in walking. Hence, while exercise is not to be forbidden, 
it is to be used in moderation. Fraenkel movements should not be 
done for more than ten minutes in half an hour, and should not be 
done more than three times in a day, and should always be followed 
by rest. 

So far as medication is concerned, it seems to me that cod-liver oil, 
the glycerophosphates, arsenic, and all forms of tonics are of more 
value than any other drugs, since they delay the degenerative process. 

The object in the care of tabetics should be to recognize the fact 
that they carry about with them some poison the influence of which 
tends to cause a degenerative process in the sensory neurons, and to 
attempt to counteract the effect of this unknown poison by promoting 
the general nutrition of these neurons by every means at our disposal. 



DISCUSSION. 



Dr. Putnam : I heartily agree with all that Dr. Starr has said, except 
that I doubt very much if it is not a matter of a great deal of importance 
just how we use our applications of water. It seems to me that the treat- 
ment outlined as that followed at Nauheim would not be indicated in a great 
majority of cases. The object is to improve the circulation in the deeper- 
lying organs, and I fancy that there are better means of doing that. These 
patients cannot stand the shock of very cold water, but they can stand hot 
water better, and, still better, effects can perhaps be obtained by hot water 
under pressure which stimulates the sensory nerves of the-skin strongly. 

As regards the Fraenkel method, I also have found it of value, but I think 
it is important to have an instructor to carry it on. 

Dr. Sinkler : I can confirm all that Dr. Starr has said from my own ex- 
perience. So far as I can recall in thinking over a number of tabetics I have 
seen, they were all emaciated and anaemic patients. I can only think of one 
who was not — a man who was in active business for twenty-five years after 
the onset of the trouble. There is no question that attention to the nutri- 
tion is of more importance than anything else. The best results I have seen 
have followed the removal to a different climate, especially a mild climate like 
that of Florida or California. 

I use the iodides in this disease, but am very unwilling to use the drag, 
except in very moderate doses, as I have seen disastrous results from large 
doses. 
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Dr. Thomson : I am sure that any one with experience in different classes 
of tabes will agree to their division into an optic and a spinal class One of 
the first cases I ever had was a man who came to me, having been referred 
by an oculist, and who became totally blind in a very short time and re- 
mained so, but who showed no symptom of ataxia at that time. On the 
other hand, we may have mixed cases, and I have two of that kind on hand 
now in which both spinal and optic symptoms are very pronounced. 

As regards treatment, I fully concur in what Dr. Starr says of the value of 
cod-liver oil, and there is not a tabetic that comes to me that is not put upon 
cod-liver oil. I think well of arsenic also. In certain cases I believe in the 
use of the actual cautery to the spine. It is so readily done by the patient 
himself, or by a friend by means of an ordinary small glass tube, the tip 
heated in an alcohol flame and touched to the spine. I am certain that in a 
number of cases the symptoms are thus much relieved. Another favorite 
measure of mine is the red-pepper pack, and it has its uses in dealing with a 
great variety of symptoms. Sometimes it is applied to the spine only, and 
sometimes to other portions of the body. 

We recognize, too, educational movements, and I can fully endorse what 
Dr. Starr says of the improvement in the gait in some patients while taking 
these exercises. I have not yet seen any one injured by them. 

As to the baths, I have for the past two years used the artificial Nauheim 
bath, and it appears to me that the cutaneous impression of the carbonic 
acid generated there makes them more beneficial than the salts I formerly 
used. The improvement is such that I believe the prognosis in a number of 
these spinal cases is a great deal better than we thought of ten or fifteen 
years ago. 

Dr. Folsom : I was exceedingly interested in Dr. Starr's very interesting 
paper, and my experience has been much the same. I am inclined to think 
there is something in the skill with which water is used, and am sure that 
there is in the skill with which gymnastic exercise is carried out. In regard 
to the use of the iodides, it seems to me important to begin them as soon as 
possible, and in my experience I find that the dose the patient will take varies 
with the individuals. If given two or three hours after meals with Vichy it 
is an assistance in the building-up process, while I have rarely found it to 
interfere a bit. My impression is that a larger percentage than sixty or 
seventy of these cases occurs among syphilitics, though I am not prepared to 
agree with some writers that tabes is syphilis. The toxic action of the 
iodides is not so very uncommon, even among patients who have had syph- 
ilis, and if the patient begins with a large or moderately large dose of iodide, 
and some disagreeable effect follows, it seems to me that it is not necessarily 
a contraindication to the use of iodide in the vast majority of cases. I have 
had one patient under my care, for instance, in whom iodides seemed to be 
distinctly indicated for syphilis, and it is quite impossible for him to take it 
for four days in succession without producing a troublesome oedema of the 
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retina, and I have another patient who cannot take four doses of ten grains 
each without it completely closes his eyes. I have also seen some cases of 
oedema of the hrain from this drug. The drug should be watched closely for 
two or three weeks, but if there is tolerance of it I think it is of service, even 
in the early building-up process. I have never given the lai^e doses that 
some physicians give, rarely more than 150 grains a day. 

Dr. Bond : I wish to emphasize the point brought out by the last speaker 
as against Dr. Starr, that is, that these patients tolerate the iodides very well. 
I have two cases under observation now that have gradually improved in 
weight under the influence of 50 grains of the iodide of potassium daily. I 
believe, however, that the best way would be to give the iodide of potassium 
for a week at a time and then withdraw it for a few days in those cases that 
do not bear it well. 

Dr. Sachs : I wish to be permitted to say that those of us who have had 
the opportunity to watch many cases of this disease will quite approve of Dr. 
Starr's subdivision of the cases. I can fully concur in almost every point he 
has made in regard to this distinction, and only wish to remark that I was 
struck by the fact that the amaurotic or optic type seemed, on the whole, to 
be less progressive than the spinal type. 

Before we enter upon the condemnation of the mercurial and iodide treat- 
ment, if such condemnation was intended, I think it well to throw out a 
warning that some cases diagnosticated as posterior spinal sclerosis may be 
spinal lues simulating tabes. I base that upon a number of observations, 
and in those cases active treatment by iodides and mercurials is attended by 
excellent results. While it is unquPHtionably true that in the later stages of 
tabes dorsalis large doses of the iodide may do harm, in the early stages I 
think it is well worth while to push it vigorously. 

Dr. Gary : I hardly think it is necessary to refer to this point, but it 
may not be inappropriate to throw out a suggestion in the line of one made 
here a while ago as to the time at which the iodide should be given. The 
majority of physicians probably give the iodide upon a full stomach. I think 
that is a common practice, whereas, as a point of fact, the iodide of potas- 
sium should be given without any liability of its coming into contact with 
starches, and should, therefore, be given one or two hours after meals. In 
that way the nutrition is maintained. 

Dr. Janeway : Last year I spoke on the subject of chronic syphilitic 
fever and the use of the mixed treatment in its removal, mentioning six 
cases. In that treatment I used very moderate doses of the iodide, from five 
to ten grains, with from one thirty-second to one-twentieth of a gp-ain of 
mercuric iodide combined with tincture of cinchona. These cases all re- 
covered, and since then I have seen a case of fever of the same kind with 
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tabes of the earlier stage, so that I had to Hay the probabilities are here is a 
fever syphilitic in origin with tabetic manifestations, and upon the same 
plan of mixed treatment a marked gain in weight occurred. Sometimes I 
have thought I have overdone it in the amount of iodide used, and I have 
been surprised to see how in these cases the relief was brought about by the 
employment of moderate doses. 

Dr. Folsom : I think that the dose has got to be judged for the individual, 
as a moderate dose to one is an immoderate dose to another, keeping it up 
sometimes for two or three years, or even longer, with intermissions. 

Dr. Starr : As to the question of water-treatment, I consider it a very 
important thing to be precise in one's methods, but some of the best results 
come from the use of forcible douches and from the alternation of hot and 
cold water, and these methods being quite prevalent in the treatment of neur- 
asthenia, are apt to be used indiscriminately, and in tabes my warning was 
against these methods. I believe in the water treatment, with a considerable 
degree of warmth to the surface, or by slight counter-irritation, such as is 
produced by the red-pepper pack. The first degeneration appears in the 
periphery and very often in tabes, even in the middle stage, one finds no 
actual lesion in the spinal ganglion itself, as Ewing has shown, but you do 
find distinct degeneration in the periphery of the neuron, both in its dis- 
tribution in the skin and in the spinal cord, therefore^ measures directed to 
the skin are just as likely to increase the nutrition of the neuron as if 
directed to the spinal cord itself. 

I have been misunderstood in regard to my statement concerning the use 
of antisyphilitic treatment. Mj paper reads that such treatment is indicated 
because sixty or seventy per cent, of the patients have had this disease, but 
that the iodides should be put off until the patient is somewhat built up. I 
believe that the collection of statistics to prove that all cases are syphilitic 
has led to a wrong line of treatment, because the majority of doctors who 
hear that tabes is a syphilitic disease will immediately put their patients 
upon antisyphilitic treatment, and I want to warn against its use in that way. 
As a matter of fact, the patients who have had syphilis or show the effects of 
it should at some time be put through inunctions of mercury and the use of 
iodide, and I admit I am in favor of large doses, 150 or 200 grains a day ; 
but I believe these patients are not benefited by such a line of treatment 
until the general health is built up. 



ON ASTASIA-ABASIA, WITH A CASE. 



By J. C. WILSON, M.D., 

OP PHILADELPHIA. 



It is a remarkable fact that the syndrome astasia-abasia has attracted 
so little attention in America. The earliest account of the condition, 
according to Knapp,* was given by Jaccoud in 1864. Weir Mitchell, in 
1881, reported a case under the heading " Hysterical Motor Ataxia." 
Knapp's very complete paper was published in 1891. Up to that time 
he had been able to collect only forty-nine cases, in addition to his own, 
which presented ^' some of the symptoms of abasia, but which is not 
wholly typical." Of these cases thirty had been reported by French 
observers, and only four had been studied in this country. These were : 
1. The case of Weir Mitchell, already referred to (1881). 2. That of 
Hughes (1890). 3. That of Hammond (1891). 4. That of Knapp 
(1898). Dr. Kalteyer has been good enough to look up for me the 
references to this curious and rare nervous disturbance since the date 
of Knapp's paper. He finds in the Index Medicus forty-three 
separate titles. Of these communications twenty-two are by French 
or Belgian and five by American physicians. The American papers 
are those of: 1. M. Prince (1892); 2. Bremer (1893) ; 3. F. R. Smith 
(1894); 4. Eshner (1896); 5. Diller (1896). To the nine cases 
hitherto reported by American observers I desire to add one recently 
observed in private practice. 

A woman, aged twenty-four years, of good position and in comfortable 
circumstances, is the subject of the following note : She comes of distinguished 
jitock, but on the paternal side there is an uncle epileptic and an aunt 
addicted to morphine; on the maternal, two uncles dipsomaniacs. Her 
father was very successful in business, had grandiose ideas, and lost a large 

* Journal of Nervous and Mental Disease, New York, November, 1891, xvli. No. 11. 



ON A8TA8IA-ABA81A. 155 

fortune. He is now greatly absorbed in tracing genealogies. Her mother 
died of diphtheria. She had a sister who died of diphtheria at an early age, 
and one older than she who is in excellent health, but excitable. 

The patient had the diseases of childhood severely, but grew up in good 
health. She has for some years, since the death of her mother, kept house 
for her father, who is much preoccupied, but she has had her own friends, 
and is very intelligent and cheerful. Lately there was an unsatisfactory love 
affair. Up to this time her health has been excellent Elarly in January she 
began to suffer from bath pruritus. January 16, being at the close of men- 
struation, she was roused from sleep at midnight by a ring at the bell. She 
hurried into her wrapper and slippers and opened the door, to receive an 
indifferent telegram from a member of the family in another city. The next 
day, on attempting to rise, she found it impossible to stand or walk. With 
the assistance of her maid she could cross the room, but unsupported she 
sank to the floor. She described her condition in the following terms : '' My 
left leg feels as though it were made of cotton" — an expression already 
recorded — ^and " I feel like a combination of a child learning to walk and a 
drunken woman." Her people were greatly alarmed, but she treated the 
matter lightly. In the course of a day or two the following clinical data 
were collected : 

The patient stated, referring to her matrimonial engagement, which had 
been broken off, that for some months prior to the attack she had been 
worried. She was slightly paler than usual, but refused to have a blood 
examination. She had menstruated regularly and without pain. Appetite 
fair; digestion satisfactory; bowels slightly constipated; up to this time 
vomiting had not occurred. There were no signs of visceral disease. The 
urine is normal. Lying in bed or seated upon a chair, the lower extremities 
presented nothing abnormal ; motor power, freedom and precision of move- 
ment, and the muscular sense were unimpaired ; knee-jerks decidedly 
increased; ankle clonus not present; the plantar reflex intact; electrical 
reactions normal. There was no rigidity, ataxia, or paralysis. Sensation to 
touch, temperature, and pain appeared to be unimpaired. The patient 
complains, however, of subjective sensations of numbness and pricking 
throughout the left lower extremity, including the foot, leg. and thigh. 
Similar sensations are referred to the foot and outer surface of the right 
leg, but they are not felt above the knee. Upon attempting to stand her 
legs bend under her, and unless supported she sinks to the ground. The 
irregular movements of the limbs are repeated much in the same manner at 
each effort to stand. They correspond closely to the description of Blocq * 
There are abrupt movements of flexion of the knees, followed by rapid 
extension ; these contortions necessitate compensatory movements of the 
upper extremities and the head in order to maintain the equilibrium. Upon 
attempting to walk with some support these difficulties are increased ; the 

• Paul Blocq. Revue Qenerale de Cllnique et de Th<^rapeutlque, March 14, 1889, vol. 
lii.. No. 11. 
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body is thrown forward, the thighs and knees are abruptly flexed, and then 
extended. These movements are wholly irregular. With some support she 
is able to move a short distance, but presently her legs bend under her and 
she sinks to the floor. She volunteers the statement that in order to obtain 
an article she desired she was able to cross the room upon her hands and 
knees. 

The patient was kept in bed and not allowed to see members of her family 
or friends. Valerianate of zinc, in one-grain dose four times a day, was 
administered in gelatin-coated pills. She objected strongly to the oder of the 
pills, but nevertheless took them as prescribed. Once a day she had massage 
of the legs and feet for forty minutes ; once a day faradism with the electrical 
brush for twenty minutes, the current falling just short of pain. At the end 
of two weeks she was allowed to get out of bed. The difiiculty in standing 
and walking was much less. She was now given lessons in standing and 
walking. Her nurse was experienced and intelligent, and entered fully into 
the plan of the treatment. Improvement was rapid, and in ten days the 
patient was able to go about her room, and, assisting herself by the baluster, 
to go down stairs for a drive. In a few days the motor disturbance and the 
parsesthesia had wholly disappeared. About this time distinct hysterical 
phenomena— vomiting, intermittent tremor of the hands, vertigo, sensations 
of throbbing in the abdomen, emotional manifestations, weeping, and excite- 
ment without apparent cause — manifested themselves. There was no spinal 
tenderness ; no tenderness over the so-called ovarian regions, and hystero- 
genetic areas were not found. 

She was again isolated and placed under a systematic regimen. In the 
course of a month great improvement occurred, and it was thought well to 
send her to visit some friends at a distance who knew nothing of her sickness 
or its cause. 

This case corresponds to the description of the condition by Blocq, 
who, in 1888, collated the instances, numbering at that time eleven, 
and gave to the affection the name astasia-abasia, now generally 
received. This observer defined the condition as a '' Morbid state 
in which the impossibility of standing erect and walking normally is 
in contrast with the integrity of the sensibility, of the muscular 
strength, and of the co-ordination of the other movements of the 
lower extremities." (Knapp.) 

With those who are familiar with Blocq's papers and that of Knapp 
it is quite unnecessary to discuss the theories of the causation of this 
condition. Church's statement that it is due to a systematized amnesia 
embodies that theory, which is generally accepted. That astasia-abasia 
is not a nosological entity but a syndrome must be conceded. In the 
foregoing case it was a symptom of hysteria. That it is usually such 
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a symptom, most of those who have seen cases believe. Osier speaks 
of it as "A manifestation of a neurosis allied to hysteria." Many of 
the cases have occurred in connection with organic disease. This fact 
does not militate against the hysterical origin of the condition, since 
cases of organic disease of the nervous system are often associated 
with hysteria. 

In closing, I would call attention to the expressions used by my 
patient in describing her condition : " That her left leg felt as though 
it was made of cotton," and that she " felt like ... a baby 
learning to walk." It is very remarkable that this girl, who has no 
knowledge of medicine or medical books, should have used the very 
phrases so often encountered in the writings upon the subject and at 
once descriptive of the condition and suggestive in view of the generally 
accepted theory of its causation. 
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DISCUSSION. 

Dr. Jacobi : How many men are there among the recorded cases ? 

Dr. Wilson : I do not know. 

Dr. Jagobi: I suppose there are hut a small numher, just as there are but 
a small number of hysteria cases observed among men. 

Dr. Thomson : I have a record of a case of that kind which I have not 
published. It occurred in a Wall Street broker, who came to me on account 
of difficulty in standing, and because on many occasions he fell on the street. 
The only possible cause he could give me was that he had been passing 
through a great deal of business excitement. 



CASES OF TYPHOID CHOLECYSTITIS ENDING IN 

RECOVERY. 



By J. M. Da COSTA, xM.D., LL.D., 

or PHILADELPHIA. 



It is only of late years that we have recognized cholecystitis in 
typhoid fever, and it is generally looked upon as a very serious com- 
plication. So, indeed, it mostly is. In a paper which I presented 
last year to this Association, '^ On the Significance of Jaundice in 
Typhoid Fever," and which has been published in its Transactions, 
as well as in The American Journal of the Medical Sciences, July, 
1898, I stated the results of fifty-eight cases of typhoid cholecystitis 
I had collected to be thirty-nine deaths and fifteen recoveries, while 
in four the result was uncertain or not mentioned. It would, there- 
fore, appear that typhoid cholecystitis is fatal in over two-thirds of 
the cases ; and in those that get well recovery in fully half the cases 
was the direct result of operative interference. Yet it is likely that, 
as we study the subject closely, and learn to recognize more readily 
this complication of typhoid fever, we shall find that the recoveries 
are more frequent than supposed. It is from the very grave cases, 
which alone have been mostly published, that our conclusions have 
been drawn. 

To the list of recoveries from typhoid cholecystitis I can now add 
three cases, two of which happened in soldiers and one in a young 
girl. They were all under observation at the Pennsylvania Hospital. 

Case I.— M. B., a soldier, aged thirty -two years, with typhoid fever, in 
which the Widal test on two occasions gave positive reactions, had many 
complications in the course of a long illness, such as phlegmasia dolens, 
otitis media, and swelling of the knees. There was a relapse on the twenty- 
ninth day of the disease, another one on the sixty-third day, and a third 
one on the ninety-third day; in the latter malarial organisms were found in 
the blood. It is not, however, the purpose to give a full history of this pro- 



TYPHOID CHOLBCYSTITIS ENDING IN RECOVERY. 159 

tracted and remarkable case, but rather to state that the deep typhoid infec- 
tion manifested itself also in his gall-bladder, for in the second relapse 
tenderness was noticed in the upper part of the abdomen, chiefly below the 
ribs on the right side, and slight jaundice occurred ; no tumor was to be felt. 
An examination of the urine showed bile-pigment, without albumin or sugar 
or casts being found; the urine was acid, its specific gravity 1020. The tem- 
perature, which in this relapse had reached 104® F., had declined to 98® 
when the jaundice was noticed. There were no marked gastric symptoms. 
The jaundice and the tenderness slowly passed away. Six days after bile 
W2i& first detected in the urine this no longer contained it. The patient 
finally recovered, notwithstanding the many complications. 

In this case, in which the profoundest typhoid fever infection was 
manifest, the cholecystitis was comparatively light. While there was 
pain in the region of the gall-bladder and sensitiveness, there was no 
tumor, and, except for jaundice, which, though slight, attracted atten- 
tion, it is very likely that the disorder would have been overlooked. 
In the next case the symptoms were much more marked, and a tumor 
was evident. 

Case II — C. E. B., a soldier, aged twenty-three years, had a severe case 
of typhoid fever, in which the temperature for thirteen days ranged between 
104** and 105® F. There was diarrhoea and cough, and considerable pul- 
monary congestion, and, later, a bronchopneumonia on the right ride. Oh 
the sixteenth day of the disease, when the evening temperature was 104.6° 
F., soreness to the touch was noticed in the region of the gall-bladder ; there 
was also pain in the abdomen, especially at the upper part, but at first no 
jaundice. Nor did the examinations of the urine show bile-pigment or sugar 
or casts. The urine had a specific gravity of 1009 and a trace of albumin. No 
vomiting occurred. Six days subsequently both pain and tenderness were 
found to be distinctly localized over the gall bladder, and a small, round 
tumor was palpable. No altered hue of the face or conjunctivae was discern- 
ible, but the reaction for bile-pigment in the urine was very marked. The 
temperature ranged about 102° F., the stools were liquid, not offensive, 
nor materially changed ; the tongue was clean ; there was rigidity of the 
abdominal walls, especially on the right side. The patient expressed him- 
self as greatly relieved by the local use of the tincture of iodine. Three 
days afterward the pain had gone, the temperature had declined, the swollen 
gall-bladder could be no longer felt. Recovery was complete, but not 
rapid. 

This case is instructive, in showing how pain and tenderness, and 
even tumor, precede the icterus, which, indeed, may only manifest 



160 DA COSTA, 

itself by bile in the urine or be wholly absent. The temperature did 
not rise with the complication. It was high when this started, as it 
had been throughout the case, and declined, rather than advanced, 
with the decided manifestations of the malady. The symptoms were 
very clearly marked, but not violent, typically violent, as they were 
in the next case. 

Cask III — Theresa L., aged eight years, was admitted on February 3, 
1899, into the Pennsylvania Hospital, with typhoid fever. She had always 
been a healthy girl; with the exception of having had measles and whooping- 
cough some years ago, there was no history of disease. When admitted she 
had been ill for seven days with diarrhoea, cough, and fever. Her tempera- 
ture was found to be 105° F., the pulse 142, the respirations 32. The liver 
dulness was small, the abdomen tympanitic ; the urine had a specific gravity 
of 1020, and contained a small amount of albumin, but no casts. Some moist 
rales were detected at the lower part of the lungs posteriorly on the right 
side, but no dulness existed. The next day typical rose-spots appeared on 
the abdomen. The Widal test gave a positive reaction on the tenth day of 
the disease. The patient was treated by betanaphtol and very constant 
sponging, and though the case proved a severe one, the temperature for the 
first week of her stay in the hospital being often in the neighborhood of 104° 
F., and the urine having to be drawn by catheter, she did well, and by the 
twenty -seventh day of the disease it was noted that the temperature was normal 
or subnormal, with the exception on one occasion of a rise to 100° F. 

Convalescence was looked upon as assured, when the child began to vomit, 
complained bitterly of pain in the abdomen, and the temperature went to 
104° F. The pulse was 140. The question of perforation and peritonitis at 
once arose, as well as that of an appendicitis. But the high temperature and 
absence of collapse were against the former, and the fact that there was no 
tenderness or swelling in the right iliac fossa or at McBurney's point — 
indeed, that all the discomfort was at the upper part of the abdomen — set 
aside the latter. In the next few days the symptoms became more and more 
significant. The vomiting continued ; at first curdled milk with bile-stained 
fluid, several ounces at a time, was rejected, then the same quantity of a pure, 
brownish, bilious fluid. Nothing was retained on the stomach — not even 
water — though a little later one-tenth of a grain doses of calomel stayed 
down, and small amounts of peptonized milk, and, still later, brandy and 
cracked ice ; but the child had to be almost entirely nourished through the 
rectum, and sustained by hypodermatic injections of strychnine. There 
was some looseness of the bowels, and greenish stools were passed. The 
pain was very great, and she screamed with it; it was entirely referred to 
the upper part of the abdomen. Considerable tenderness over the region of 
the gall-bladder existed, and, on palpation, a tumor about the size of a lemon 
and having the shape of the gall-bladder could be felt and even seen through 



TYPHOID CH0LB0TSTITI8 SNDINQ IN BECOVBBT. 161 

the abdomioal walls ; both recti muscles were very rigid, the right especially ; 
the tenderness extended to the left hypochondriam. 

Applications of ice did some good, bat the great restlessness of the child 
caused them to be exchanged for hot fomentations, which she liked better. 
The conjanctiviB at first were not discolored, but they became increasingly 
80, until the jaundice was yery perceptible ; the urine contained bile-pigment, 
but no albumin. The temperature — which, soon after the beginning of the 
attack, marked 101^ F., with pulse of 124, and respirations 24— reached 104^ 
F. for a short time, but it soon subsided, and the thermometer indicated be- 
tween 9d° and 101^ F., while the tumor and pain were manifest. In the 
course of the case the whole abdomen became tumid, and the tenderness as 
marked in the left hypochondrium as in the right. The spleen did not 
appear to be enlarged ; there was no ascites. Abdominal pain, tenderness, 
and tumor gradually subsided, though even toward the end of the case occa- 
sional pain in the region of the gall-bladder recurred. The child became 
greatly emaciated during the attack, and showed in her face the severe ill- 
ness through which she was passing. But a gradual recovery took place, and 
she was discharged from the hospital on March 31st in good condition. 

In reviewing this case, the violence of the pain stands out as the 
most prominent symptom. I have never in any instance of typhoid 
fever seen it equalled, and the child often shrieked with it. There 
was no doubt in her mind of its seat ; when questioned she always 
put her hand to the region under the ribs on the right side. The 
pain was aggravated by the incessant vomiting. In the other cases 
reported in this paper the jaundice was slight; here it was very 
marked. The gravity of the symptoms made me think of asking one 
of my surgical colleagues to perform an operation ; but as, when I 
was considering the propriety of surgical interference, improvement 
began to show itself, this was deferred, and the child recovered with- 
out. From the absence of sweating and chills — though this is not 
conclusive— I believed the cholecystitis not to be purulent, which 
influenced my decision. On the whole, this is the most marked case 
of typhoid cholecystitis ending in recovery that I have met with. 
It is worthy of note that it occurred afber convalescence had set in. 
Cholecystitis in typhoid fever is a complication generally arising in 
the third or fourth week of the fever. In one of the cases reported 
in this paper it came on in the relapse. 

The treatment in the cases detailed consisted for the most part in 
the administration of fractional doses of calomel, frequently repeated, 
in combating the nausea, and in the local use of ice or of poultices. 

Am Phys 11 
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The former is to be tried first, and is, I believe, the more efficient. 
Coanter-irritation with turpentine stupes or with iodine may also be 
used, and Case I. thought he derived much benefit from this. For 
the relief of the pain, hypodermatics of morphine may be necessary, 
and, as in Case III., the circulation may have to be supported by 
hypodermatics of strychnine and of digitalis. 



FURTHER NOTES ON A CASE OF MALTA FEVER; 
A STUDY IN SERUM DIAGNOSIS. 



By JOHN H. MUSSER, M.D , and JOSEPH SAILER, M D., 

OF PHILADELPHIA. 



The following case has been previously reported in the Philadel- 
phia Medical Journal for December 31, 1898. We desire to make 
a further report because^ since that was published, several features of 
the case have developed which may, perhaps, be considered as invali- 
dating our previous view of its nature. Moreover, it seems to us of 
considerable importance to determine positively whether Malta fever 
actually exists on this side of the Atlantic. Unfortunately, a positive 
bacteriological diagnosis could not be made. The micrococcus meli- 
tensis has rarely been obtained from the living subject, and then only 
by means of splenic puncture. In the present instance we did not 
consider that this procedure was justifiable. No attempt was made, 
moreover, to isolate the bacterium typhi abdominalis from the feces 
or urine. The procedure is of itself sufiSciently difficult, and at no 
time were the clinical symptoms such as to justify, in view of the per- 
sistent absence of the Widal reaction and of the diazo reaction, the 
diagnosis of typhoid fever. 

The case was reported December 31st. The last note was made 
December 21st. The patient was then suffering from fever of an 
undalating type that had been present upward of ninety days, and 
had been sixty days under our observation. During this time there 
was no evidence of any infection other than Malta fever, except a 
local and healing suppuration of the parotid gland, the pus from this 
yielding, on cultures made by Dr. Kneass, no pathogenic micro- 
organism. It will also be remembered that typhoid fever, malaria, 
tuberculosis, and endocarditis had been excluded. We even thought an 
accidental syphilitic infection might have caused the fever. Indeed, 
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the only symptom was fever ; the only suffering — and there was very 
little — was from the fever. The patient ate heartily, enjoyed the 
visits of his friends, and read the current news. Dr. Guit^ras kindly 
saw him for us, and agreed he was suffering from some severe form of 
tropical fever, and agreed with us that the above-mentioned infections 
were not present. 

Our record closed December 21st, when the patient, heartily sick 
of eighty days of hospital life, insisted upon leaving the hospital, and 
was sent home at his request, although his fever was then increasing, 
and on the day of his departure was 103°. After this the temperature 
continued to rise until it reached 105.2, and continued above 104° 
for eight days, when it fell to 101.2°, January 1, 1899. He returned 
to the hospital December 28th. In four days diarrhoea set in and 
continued for two weeks, or until January 9th. During this time the 
stools were often passed involuntarily. They were usually greenish- 
yellow. On January 3d the sheet was stained with an involuntary 
discharge of blood, scarcely one and a half ounces in our judgment — 
nevertheless, a hemorrhage — fresh, and seemingly from the colon. 
When the stools were not passed involuntarily their passage was 
attended by tenesmus and tormina. Had we not in mind the possi- 
bility of typhoid fever we would have said the intestinal condition 
was due to colitis. The thought that this was possible was intensified 
by the fact that the liver was enlarged and painful. It extended 
from its highest normal limits to two inches below the margin of the 
ribs. 

Subsequently, the temperature was of the remittent type, with 
marked variation. It fell to 101° January 1st. It then assumed an 
undulating type, the great diurnal variation continuing until the one 
hundred and thirty-third day of the disease. On this day there was 
a difference of 2.8° between the morning and afternoon temperatures, 
although, the evening rise was only 98.8°, the morning temperature 
being 96°. 

During the period of diarrhoea the abdomen was tympanitic and 
an eruption of an erythematous and papular character developed over 
the trunk. The spots were larger than typhoid spots and darker red 
in color. They did not appear in groups. 

During this time he lost memory for recent events and a curious 
confusional delirium was present for about one week. 
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Serum Diagnosis. The onset of symptoms resembling those of 
typhoid fever in this most interesting case^ which thus far had showed 
no signs of this infection, led us to renewed efforts to study the serum 
reactions. One of us^ conjointly with Dr. Kneass, made frequent 
tests all of which were negative. As further control we asked Dr. 
Stewart, of the City Laboratory, to determine the reaction also. 
These tests were made every second day long into convalescene. At 
no time did Dr. Stewart secure the Widal reaction to indicate the 
presence of typhoid fever. The diazo reaction was studied by Dr. 
Wadsworth and was invariably absent. 

The first culture of the micrococcus melitensis was obtained from 
Dr. Kinyoun about December 21st. The blood of the patient was 
diluted in the white pipette in the proportion of 1 to 22. A reaction 
made with this showed typical agglutination in small clumps at the end 
of twenty-six minutes. Unfortunately, the tube was broken while 
making reinoculations. A second tube was obtained about two weeks 
later. It also gave a typical reaction both by the wet and the dry 
method on various occasions, the last being April 25th. On almost 
all occasions the blood was also tested with cultures of typhoid bacilli, 
and failed in every instance to present any trace of agglutination. 

A culture obtained through Dr. Kelly from Dr. Kretz, of Vienna, 
showed two types of growth. The first appeared on agar on the 
second day after inoculation. The colonies grew luxuriantly all along 
the course of the stroke and rapidly acquired a bright-yellow color, 
resembling a culture of staphylococcus citreus. It failed to react with 
the blood of the patient. The other micro-organisms did not appear 
on the culture medium until the seventh day after inoculation. It 
grew at first along the streak as grayish-white translucent colonies, 
then in time these became confluent and formed a white semi-translu- 
cent growth. With this culture Dr. Kelly obtained a doubtful reac- 
tion in about an hour by the dry method. The culture obtained from 
Dr. Kinyoun was studied by Dr. Kneass, who states that it appears 
the third day after inoculation upon agar as a thin, pale, grayish growth. 
With this culture all the reactions were performed, the maximum 
period, before agglutination took place, being twenty-six minutes on 
the first occasion, and the minimum period being four minutes. 

The micro-organism is about 0.5// in diameter, is non-motile, but 
shows Brownian movements. It conforms in its biological properties 
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with the micro-organism described by Bruce/ except the rapidity with 
which the colonies appeared after reinoculation. Agglutination ap- 
pears to occur when, as a result of the oscillations, the micro-organ- 
isms come in contact, when they adhere and cease moving. The 
clumps are, therefore, much smaller than those observed in the case 
of the Widal reaction in typhoid fever. 

We have then a case of what appeared to be Malta fever, presenting 
in the termination of its course phenomena allied to those of the 
typhoid infection, but without the serum reaction of this infection. 
The natural question that arises is, Was the disease typhoid fever 
from the first ? We believe it was not. The clinical history is against 
it ; the serum diagnosis does not prove it. Agglutination was never 
secured with typhoid bacilli, and was repeatedly secured with the 
cultures of the micrococcus melitensis, with all control precautions. 

We are personally of the belief that the serum diagnosis is final in 
infectious disease unless there is a pronounced mixed infection, and 
although this is not impossible in the case we have reported, the 
absence of the Widal reaction and the atypical course of the symp- 
toms excludes^ we believe, the probability of typhoid infection during 
the latter part of the disease. Aside from the absence of involvement 
of the joints, the clinical history resembles closely the description as 
given by Bruce, and the presence of the serum reaction confirms, we 
believe, the diagnosis. 

1 Twentieth Century Practice; of Medicine, vol. xiv. (Tliis article contains a fUU bibliog- 
raphy.) 



SMALL ANEURISM OF THE DESCENDING ARCH OF 

THE AORTA; X-RAY EXAMINATION 

CONFIRMED BY AUTOPSY. 



By FRANCIS H. WILLIAMS. M.D., 

OP BOSTON. 



In the Medical and Surgical Reports of the Boston City Hospital 
for 1897 I reported some cases of thoracic aneurism that I had seen in 
1896 by means of X-ray examinations. Since then I have seen a 
number of others, as well as cases in which there were symptoms 
pointing to aneurism of the thoracic aorta, but in which the X-ray 
examinations show that no aneurism was present. 

The following case is noteworthy because the aneurism was small, 
and an opportunity was given, by the death of the patient from an- 
other cause, to see that the X-ray and post-mortem appearances agreed 
exactly. The patient was referred to me for an X-ray examination 
by Dr. H. D. Arnold, February 18, 1899. It was thought probable 
that he had an aneurism of the innominate artery, and there was a 
question of aortic aneurism as well. Dr. Arnold's examination is in 
part as follows : 

T. H. Y., forty-five years old. Pain in the praecordia for about one week, 
increased on exertion; sense of intense pressure there. Some cough and 
expectoration ; slight attack of hoarseness in past few days. Physical ex- 
amination : Area of dulness shown in diagram by dotted lines. At lower 
angle of the neck on the right side, close above the inner end of the clavicle, 
pulsation is more marked than normal, and greater than at corresponding 
place on the left side of the neck. Pulsation is greater than normal in the 
episternal notch. Pulsation in the episternal notch is felt more distinctly on 
the right side than on the lefl, and there is a distinct lateral thrust from the 
right, instead of from below upward ; there is a slight tracheal tug. 

February 18. X-ray examination showed a small aneurism of the descend- 
ing arch of the aorta. The examination was made with the patient lying on 
his back (Fig. 1), and later when lying on his face. 
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On February 23d the patient was found on the street and brought to the 
hospital in an unconscious condition, and placed in my service. He died 
jast after entrance. 



Fig. I. 



® 





Tracing of outline seen in the fluoroscope and drawn on the chest, and of the lines obtained 

by percussion. 

Fall lines, except the median line, represent X-ray outlines in f\ill inspiration, broken lines 
in expiration ; the shaded area shows the position of the aneurism in full inspiration, the 
broken lines above it its position in expiration ; dotted lines, the outlines as seen by per. 
cusslon. Another tracing of the aneurism, made on the back, showed a movement down- 
ward of only 1^ centimetres, while this tracing made on the fh>nt of the chest had about 
double this movement. Both are more than the real up-and-down movement of the aneurism 
between expiration and full inspiration, as the aneurism, though nearer the fluorescent screen 
when the screen Is on the back than when on the front of the chest, is in either case far 
enough away from it to cause the shadow of the aneurism to move further than the aneur- 
ism Itself. 

A careful post-mortem examination by Dr. Pearce showd an aneurismal 
dilatation of the innominate artery, and an aneurism of the descending arch 
of the aorta, which corresponded to the outline which had been traced at the 
X-ray examination, and had been brought to the autopsy-room for compar- 
ison. The outline of the right auricle and of the left ventricle (Fig. 1), made 
by means of the X-rays, also corresponded to what was found at the autopsy. 

It will be seen by comparing the tracing from the X-ray lines 
drawn on the front of the chest, with the dotted lines, which repre- 
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sent the outlines by percussion, that we failed to recognize any dul- 
ness over the site of the aneurism, and even after I had seen its 
outline on the fluorescent screen we could not detect it by percussion. 
Further, by following the dotted line, which indicates the left border 
of the heart found by percussion, we see that it is incorrect when 
compared with the same border as determined by the fluorescent screen 
and at the autopsy. On the right side the border of the enlarged 
right auricle was not recognized by percussion, but I saw it on the 
fluorescent screen, and, as already stated, this X-ray outline was con- 
firmed at the autopsy. In cardiac disease I have frequently demon- 
strated a marked discrepancy between the position of the borders of 
the heart as suggested by percussion and as determined by means of 
the fluorescent screen. 

In certain aneurisms of the aorta (larger than the one here de- 
scribed, but not of excessive size) I have observed that the excursion 
of the diaphragm on the left side was only one-third or less that 
of the right side ; this shortened excursion is probably due to the 
pressure of the aneurism on the left bronchus. 

A further point of interest in this patient is that the lungs were 
found to be normal both by the X-ray and post-mortem examinations. 

Fig. 2 shows my method of examining the thorax. One end of the 
static machine is seen in the right of the picture, where the curtain, 
which hides the machine during an examination, has been drawn aside. 
An aluminum screen, which is grounded (not shown in the picture), 
is placed between the Crookes tube and the patient as a protection to 
him. I have never seen any burn or untoward result occur in about 
3000 X-ray examinations which I have made. 

The patient may be examined sitting up or lying on a stretcher, as 
seen in Fig. 2 ; if too ill to walk from the ward he is brought to the 
X-ray room on the stretcher, which fits into notches on the wooden 
horses seen in the photograph. 

In examining the thorax the anode of the Crookes tube should 
usually be placed under the point where the median line is crossed 
by a line joining the nipples — that is to say, on the level with the 
fourth ribs, between three or four feet away from the fluorescent 
screen. The median line is obtained by sighting from the plumb 
line seen at the feet of the patient to that at the head ; the other 
point is got by hanging a line seven feet in length and weighted at 
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either end (not shown in the cut) across the patient over the fourth 
ribs, and sighting, as before, from weight to weight. 

The fluorescent screen lies on the patient's chest, and over the 
screen has been placed a transparent sheet of celluloid, on which the 
desired outlines of the heart and diaphragm, for example, may be 
drawn. These outlines may be readily traced on ordinary paper from 
the celluloid, and, when properly labelled, kept as a note of the case. 
The lines on the celluloid may then be rubbed out and the celluloid 
used again. 



ON THE INTERPRETATION OF PULSE-TRACINGS. 

By ARTHUR R. CUSHNY, M.D., 

OP ANN ARBOB. 



Although the physiology of the mammalian heart is much more 
accurately known than that of most other organs, and though the 
study of the pulse has engaged the attention of clinicians from the 
earliest dawn of medical science, it is remarkable how little has been 
done to bring the experimental and the practical aspects of the sub- 
ject into connection. It is true that the explanation of the undula- 
tions on the pulse-tracing and of the modifications of these observed 
in disease has been the subject of a large number of investigations^ 
but no attempt has been made to solve the question of the causes of 
the irregularity of the pulse. Of late years several writers have in- 
sisted upon the importance of the auricle as a factor in the irregularity, 
but, with the exception of Radasewsky's paper, I have been unable to 
find any account of pathological examinations of the auricle in cases 
of irregular pulse. 

My attention was drawn to the subject by the results of a series of 
experiments performed some years ago with Matthews, and during 
the last year I have had, through the kindness of Dr. Dock and his 
staff, an opportunity to examine a considerable number of sphygmo- 
graphic tracings taken in cases of irregularity of the pulse. I propose 
in the following pages to give the results of an attempt to interpret 
these clinical observations in terms of laboratory experiments. 

The object of our experiments, which were performed on dogs, was 
to ascertain the effects of a single stimulus applied to the heart. It 
is unnecessary to revert to most of our conclusions, which bear upon 
physiological rather than on practical points, and which have been 
recorded elsewhere.^ Let it suffice to state that the movements of 
the auricle and ventricle were recorded separately by a system of 
levers, and that in a number of instances a sphygmographic tracing 

1 Journal of Physiology, xxl. p. 213. 
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was taken simaltaneously from the carotid artery. When a single 
electric shock was passed through the ventricle at any time, except in 
the refractory period, it was followed by a premature contraction of 
that chamber (Fig. 1). In many instances this contraction expelled 



Fio. 1. 




Fig. 2. 





Myocardiograms and sphygmogranu fh>m the dog. (See text.) 

sufficient blood to cause an undulation in the sphygmographic tracing, 
this undulation being lower than that caused by a normal pulse, and 
occurring at a shorter interval than usual after the last ordinary ele- 
vation. But, as a general rule, the contraction of the ventricle was 
too feeble to cause a pulse-beat. In Fig. 1 ^ a premature systole of 

1 In FigB. 1 and 2 the nppennoBt tracing was drawn hy the ventricle, the next hy the auricle, 
the thixd by a sphygmograph (Frey's) attached to the carotid artery. During systole the 
auricular and yentricular levers made a stroke downward. During diastole they rose again. 
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the ventricle was induced by an electric shock which reached that 
chamber at the point indicated bj the cross-lines in the ventricular 
tracing. It was followed by a premature systole (c), which was in 
turn succeeded by a relaxation, and the ventricle then remained quies- 
cent until it was roused to activity (d) by an impulse descending from 
the auricle. The auricular rhythm was unaffected by the irregu- 
larity of the ventricle. If the course of each impulse be followed 
from the auricle to the ventricle and finally to the pulse, it is found 
that A is followed by a and then by a, B by b and then by 6. But 
C beginning in the auricle has no effect on the ventricle, because it 
reaches it during the premature systole, c. D, however, is followed 
by d and later by d, and the normal sequence is reinstated. The 
interval between the normal pulsations of the artery, b and rf, or be- 
tween the ventricular systoles, b and d, is determined by that between 
the auricular contractions, B and D. And as the auricular rhythm is 
perfectly regular throughout, the distance B-D is twice that of B— C, 
or twice A-B, or D-E, etc. — that is, the interval between the two 
normal pulsations of the artery, or the length of the intermission^ 
is equal to twice the usual interval between the two pulsations. 

A little consideration will show that as long as the auricle is beat- 
ing regularly an intermission which is induced by a failure of the 
ventricle to contract must always be equal to twice the ordinary 
interval of the pulse. For example, if there had been no premature 
ventricular contraction (c) in Fig. 1 — i. e,, had the ventricle relaxed 
and remained quiescent until it was aroused by the impulse D — the 
length of the intermission would be the same. So that a general law 
may be formulated, that an intermission which is due to ventricular 
disorder, and during which the auricle continues to contract regularly, 
must always be equal in length to twice the ordinary pulse-interval. 

When an electrical shock is passed through the auricle (Fig. 2), a 
premature systole is caused in this chamber as in the ventricle in 
Fig. 1 ; it does not remain limited to the auricle, however, but is trans- 
mitted to the ventricle, which contracts prematurely, as if it had re- 
ceived a direct stimulus ; a weak premature pulse is sometimes seen 
in the artery, but here, too, the blood expelled is generally too smalt 
in amount to cause any appreciable movement, and the tracing dis- 
plays again a complete intermission. In Fig. 2, A gives rise to a and 
indirectly to a, B to b and 6, and C to c, which is not followed by a 
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distinct movement in the artery. The next normal auricular systole, 
D, is followed by d and d, and E by e and e. The only difference 
between Figs. 1 and 2 appears at first sight to be the irregularity of 
the auricle, and, as this is not visible in the sphygmographic tracing, it 
might be supposed that an irregularity of auricular origin is followed 
by the same changes in the pulse as one arising from ventricular dis- 
order. When the sphygmographic tracing is subjected to accurate meas- 
urement, however, a difference is observed in it ; the intermission is 
shorter than twice the ordinary pulse-interval. For example, if the 
intervals between a and b, b and d and d and e be measured, it will 
be found that a-b and d-e are each equal to |-J second. If the inter- 
mission b-d were twice the normal interval, it would last |^ second, 
bat in reality it is only ^^ second in duration. The explanation of 
this point is simple — the auricle gives rise to the rhythm of the heart ; 
the impulse leading to the contraction, D, is not derived from any 
higher rhythmical organ, but arises from the auricle itself. When 
the auricle has collected enough energy or irritability to cause a con- 
traction, the systole follows, this chamber not waiting for some impulse 
from without as the ventricle does. 

The exact length of the intermission in these stimulation experi- 
ments varies with the point in the auricular cycle at which the electric 
shock is given^ but it is unnecessary to enter upon this here. The 
important fact is that in these experiments the intermission is 
always shorter than twice the ordinary pulse-interval. Consideration 
will show that here again a general rule may be formulated, that the 
intermissions due to auricular disorder (disorder of the part of the 
heart which emits the rhythmical impulses) are not necessarily equal 
in length to twice the ordinary pulse-interval, for the auricle may 
stand still for any interval of time and then resume its contractions. 
It is not necessary that it should contract at the exact time at which 
it would have done so normally, any more than it is necessary that if 
the breath be held for some time the first inspiration will follow at 
any definite moment. When the probabilities of the case are con- 
sidered, it will be seen that the chances of the auricle recommencing 
its contractions at the end of a double pulse-interval are small. The 
irritability of this chamber increases very rapidly when it is quiescent, 
and in most cases must reach the exploding point sooner than two full 
intervals. 
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These experiments may be considered a sufficient basis for the 
general statement that intermissions of the pulse which are due to 
ventricular disorder must be equal in length to two normal intervals, 
while those that are of auricular origin may be of this length, but in 
the great majority of cases are shorter. Conversely, the intermis- 
sions of the pulse which are equal to two ordinary intervals are in all 
probability ventricular in origin ; those which are shorter are certainly 
not ventricular, and are therefore due to auricular derangement. 

A few examples of the duration of the intermission in the dog's 
pulse under stimulation of the ventricle and auricle may serve to eluci- 
date this question (Table I). It may be stated that these do not by 
any means exhaust the numbers at my disposal, for I have made a 
long series of experiments on the subject, and have measured some 
hundreds of intermissions, all of which gave the same result without 
exception. I have selected some of the measurements of only two of 
these experiments, however, which are sufficient to give an idea of the 
extent of the variation in the length of the intermissions. Where the 
stimulus resulted in a premature arterial pulse, the intervals before 
and after it are enclosed in brackets, in order to allow a comparison 
with those in which there was a complete intermission. 







Table I. 








A. 


B. 


c. 


D. 


E. 




Normal 


Chamber 


Inter- 


(2A--C). 


o 


AveoLgeofE. 


pulse-lDterval. 


stimalauvl. 


mission. 




Expt. A. 54 


Ventricle. 


107 


1 


1/54-1 




55 


«( 


110 





^ 





64 


tt 


108 





J 




54 


Auricle. 


98 


10 


10/54 ^ 




53 


(t 


92 


14 


14/53 




52 


li 


100 


4 


4/52 




54 


ti 


100 


8 


8/54 




53 


<( 


98 


8 


8/58 


2/9 


55 


<i 


88 


22 


22/55 




55 


<i 


93 


17 


17/55 




54 


i( 


98 


10 


10/54 




54 


K 


91 


17 


17/54 J 




Expt. B. 40 


Ventricle. 


79 


1 


1/40 1 




39 


II 


78 











40 


i( 


80 





J 




39 


Auricle. 


62 


16 


16,89 . 




38 


II 


64 


12 


12/38 




39 


1 


[27 -1-42) 69 


9 


9/89 




38 


II 


62 


14 


14/38 


1/3 


38 


It 


65 


11 


11/38 




38 


1' 


67 


9 


9/88 




38 


t< 


62 


14 


14/88 J 
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In column A, the duration of the normal interval is given in hun- 
dredths of a second ; in column B^ the part of the heart stimulated ; 
in column C, the length of the intermission in hundredths of a second ; 
in D, the extent by which this fell short of two intervals (2 A-C), and 

in E, the fraction of a pulse represented by this deficiency ( r ) 

In this table it will be observed that when the ventricle is stimu- 
lated, the intermission is equal to a double interval, the greatest 
deviation from this amounting to only ^ and ^ of the normal pulse- 
interval, numbers which may well be considered within the limits of 
error. When the stimulus is applied to the auricle, on the other 
hand, the resultant intermission is invariably shorter than a double 
pause, the deficiency varying from ^ to about f of a normal pulse- 
interval, according to the exact point in the cardiac cycle at which the 
stimulus is received. It may be remarked that the deficiency seems 
to differ in different hearts, that in Experiment B being distinctly 
greater than that in Experiment A. In the second experiment the 
auricle seems to regain its irritability sooner than in the first, and 
this is perhaps connected with the fact that the rhythm is faster in 
the second. 

When one attempts to apply the principles deduced from animal ex- 
periments to the analysis of clinical sphygmographic tracings, one is 
met by the difficulty that in some of these the pulse is so irregular that 
no normal interval can be ascertained with certainty. I shall pass 
over these at present, and shall deal at first with tracings in which the 
rhythm is regular on the whole, but in which intermissions occur at 
regular or irregular intervals. In these, also, there are small differ- 
ences in the pulse interval, and even in perfectly normal individuals 
a considerable variation has been shown to exist bv Yon der Miihll.' 
These variations seldom amount to more than one or two hundredths 
of a second, however, so that they do not materially affect the results. 
In order to eliminate the error, as far as possible, I have generally 
taken the average of the three or four pulses preceding and following 
the intermission, and thus obtained an average interval, which was 
compared with that immediately preceding and that immediately fol- 
lowing the intermission. In this way certainty could be reached 

1 Deut. Arcb. t. klfn. Med., xlix. p. 348. 
Am Phya 12 
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that the interval taken as a basis for the calculation really was that 
which would have occurred had no irregularity been present. The 
tracings were taken with Jacquet's sphygmochronograph, which is the 
only instrument available when such minute intervals as j^ second 
have to be dealt with. In analyzing the tracings I have used his 
curve-reader (curvenanalysator), which was kindly put at my disposal 
by Prof. Lombard. A number of tracings were taken in each case, 
and the intermissions were all carefully measured and an average 
taken of their duration, or rather of the extent to which they fell short 
of a double interval. Only in this way can any reliable results be 
attained, as not infrequently one individual intermission may appear 
to be of auricular origin, while, when it is compared with the series, 
it is seen to be really ventricular. 

In Table II., I have arranged a series of intermissions which 
approach the type which was found to be caused by ventricular stimu- 
lation in the dog. The columns correspond to those of Table I., the 

second being omitted. 

Table II. 



Case. 



M. 



II. 



Mc. 



A. 




C. 


D. 


E, 


I 57% 




116 


-fl 


+1/57% 1 


58 




114 


2 


2/58% 


59 




117 


1 


1/59 


56% 




112 


1 


1/66% 


55% 




116 


+5 


5,55% 


55 




105 


5 


5/55 


56 




118 


1 


1'56 


67% 




115 








' Average approximately % 


1.100 . 


'55 




HI 


+1 


+1/55 " 


51% 




99 


4 


4/51% 


54 




107 


1 


1'54 


54 




112 


-1-4 


+4.'54 


55 




109 


1 


155 


53% 




111 


+4 


+ 4'53% 


56 




110 


2 


2/56 


, Aver. 


approximately +1/7 


+r54N7 . 


62% 




126 


-i-l 


+1 62'^ 


59 J4 




1-22 


t3 


+3 59% 


61 




120 


2 


2 61 


60'.;^ 




121 








. Average 




% 


1,1-20 


' 47 




95 


+ 1 


+ 1'47 " 


46 




91 


1 


146 


H'-i 




89 








. Average ai)i)roxl 


mately 






Admitted for cataract. PuIk often 
perfectly regular ; at other times every 
fourth heat is missed (Pig. 5). 



Pernicious ansemia, mitral regurgita- 
UoQ, dilatatioo of the heart with sysiolic 
murmur ; pulse small, quick, Irregular in 
volume and rhythm, with occasional in- 
termissions. Post-mortem : Small hemor- 
rhages under pericardium ; right auricle 
much dilated, other chamhers normal 
size ; mitral orifice small, and posterior 
flap shortened (Fig. 3). 

Recurrent appendicitis : pulse regular 
except for occasional iniermissious (Fig. 
4). 



Cancer of the breast, age 56. Pulse 
fairly regular, but occasionally misses a 
beat. 



INTERPRETATION OF PULSE-TRACINGS. 



179 



Case. 



W. 



Mg- 



B. 



1 



A. 


C. 


D 


eni 


128 


1 


65 


126 


4 


64 J4 


124 


5 


65 


126 


4 


60 


120 





Average 




3 


77 


154 





76>^ 


152 


1 


80 


157 


3 


Approximate average 


1 


59 (46+73) 


118 


+1 


58 (45+70) 


115 


1 


60 (46+74) 


120 






E. 

1/64 
i'65 
5/64)^ 
4 '65 


1/20 



l/76>^ 

3/80 

1/60 

1/59 
i;58 






1 



Hernia, age 22. Pulse ordinarily regu- 
lar, but often misses every third beat for 
several minutes at a time. 



Retention of urine, age 59. The pulse 
occasionally misses a beat, but is gener- 
ally regular. 



Student, complains of irregularity of 
heart, lasting for several minutes at a 
time, and then passing off (Fig. 12). 



[ Average 

In Table III. are arranged the intermissions which approximated 
those observed in the dog on stimulation of the auricle. 



Table III. 



Case 
N. 



Q- i 



A. 

r 68 

73 

Average 

r 98 

97 



G. 



St. C. 



^ Average 

77 
74 
70 
71 

Average 

r 110 
100 

Average 



C. D. 

119(46+73) 17 
123 23 

19 

163 28 

170 24 

24 

123 31 

129 19 

124(46+78) 16 
118 24 

22K 

41 
33 

37 
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167 



E 

1/4 
23/73 

1/4 

1/4 

1/4 

1/4 

2/5 

1/4 
1/4 
1/3 

1/3 

4/11 
1/3 

1/3 



Atheroma, age 78. Pulse often regular 
for days at a time, and then occasional 
intermissions for several hours. 



(Fig. 6). 



Sh. 



K. 



^65 


122 


8 


1/8 


72 


134 


10 


1,7 


69 


115 


23 


28/69 


71 


127 


15 


15/71 


66 


114 


18 


18/66 


, Average 




15 


2,9 


69 


118 


20 


'in 


58 


100 


16 


1/4 


57 


100 


14 


1/4 


65 


110 


20 


1/3 


63 


104 


22 


1/3 


62 


105 


19 


1/3 


64 


110(40+70) 


18 


14 


69 


114 


24 


1/3 


. Average 




17 


5'ir> 



Atheroma, age 66. Heart-sounds weak, 
no murmur ; radial arteries tortuous and 
hard ; pulse 60, irregular in rhythm and 
volume, occasionally mif^siiig a beat 

(Fig. 7). 

Blacksmith. Dilatation, hypertrophy, 
double aortic lesion, mitral regurgitation, 
no tricuspid regurgitation : general an- 
asarca ; pulse often misses a beat. Post- 
mortem: Great distention of all the 
chambers, distinct separation of the mus- 
cular fibres in the auricles (Fig. 11). 



Su rgical case, age 77 . Pu Ise often misse.*; 
a beat, and in the intermission a prema- 
ture pulwition is often present. Some- 
times several intermissions occur in sue- 
ceraion (Figs. 9. 10). 
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Fig. 3. 



} 



^N^^N^^\^^^^^^^ 

59 &9 56 59 116 bi 58 59 56 56 

Fairly regular spbygmogram, with occasional intermlasions due to veotricalar extra- 
systoles. 



Fig. 4. 




65 66 67 62 126 65 65 59 122 60 58 59 60 

Fairly regular pulse, with frequent intermissions. The second of those in the tracing appetirs 
to be due to ventricular extra-systole, as there is a distinct elevation in the descending limb of 
the curve, so that all the intermissions are probably really of this origin. 



Fig. 5. 

112 67 55 116 56 55 105 55 54 113 58 56 115 59 57 58 

Pulse with every fourth beat intermitted, owing to ventricular failure or extra-systole. 
The pulse was often perfectly regular for hours at a time. 



Fig. 6. 




97 97 93 88 163 84 78 76 78 

Pulse with intermission shorter than two-pulse intervals, and, therefore, of auricular origin. 

Fig. 7. 



110 109 115 107 
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109 103 98 96 



Pulse with auricular intermissions at irregular Intervals 



Fig. 8. 




79 79 80 77 147 S3 79 145 8i 118 83 81 147 

Pulse with every fourth beat Intermitted, owing to auricular disorder. (Contrast Fig. 6.) 



Fig. 9. 



72 70 69 61 65 70 65 67 114 71 67 
Pulse of somewhat irregulRr rhythm presenting one intermission of auricular origin. 
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In Table II. the average deviation from a double pulse-interval 
varies from zero up to ^ of a pulse-interval. In regard to the fifth 
case (W.), I had some doubt as to whether it should be placed in Table 
II. or Table III., and the number of tracings at ray disposal were 
scarcely suflBcient to allow of a certain interpretation. In Table III. 
the average intermission was J-J of a pulse-interval shorter than 
two pulse-intervals. 

When the second and third tables are compared w^ith the first there 
is noted a very striking resemblance between the intermissions due to 
ventricular disorder and Table II., and those due to auricular stimu- 
lation and Table III., and this may be regarded as sufficient grounds 
for the theory that the disorder in the hearts from which Table II. 
was derived was ventricular, while those corresponding to the tracings 



Fio 10. 




6S 118 119 116 70 65 66 65 111 115 115 114 112 

Palse showing freqaent iatermlsslons of auricular origin. Every second beat omitted 

toward the end, owing to auricular extra-systoles. 



Fig. 11. 

70 68 66 65 68 64 122 75 67 66 65 64 65 67 
Irregular pulse, with occasional intermissions from auricular disorder. 



Fig. 12. 




46 79 46 74 45 70 45 68 46 73 55 59 59 55 62 61 57 59 61 56 61 

Pulse regular toward the end of the tracing, but presenting irregularities In the beginning. 
The laige contractions are induced by the auricular Impulse, the smaller ones arise from ven- 
tricular extra-systoles. 



analyzed in Table III. labored under disease of the auricle. I may 
state here that these are not selected tracings, but are derived from 
thirteen out of the first fifteen cases of irregularity of the heart which 
I had an opportunity of examining in the last year. The two remain- 
ing cases I have not included in the tables, because the rhythm was so 
irregular that I found it difficult to estimate the exact pulse-interval. 
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In thirteen out of fifteen cases, then, the diagnosis between auricular 
and ventricular disorder could be made with a great degree of cer* 
tainty. In the other two cases the irregularity was almost certainly 
auricular, for no intermission was as long as two other pauses. The 
only other explanation of the irregularity would be that the ventricle 
had taken a complete idioventricular rhythm, and did not wait for 
the auricular impulse for any one systole. In this case the rhythm 
might be irregular from ventricular disorder, and yet the intermissions 
would not amount to a double pause in length, as we showed in a 
previous paper. But this contingency is so unlikely to occur in man 
that it can be neglected with perfect safety, and I have no hesitation 
in classifying the irregularities in all of these cases, except the seven 
of Table II., as due to auricular disorder. 

The further question arises as to what is the cause of the inter- 
mission of the ventricle or auricle in these cases. The heart may fail 
to cause a pulse-wave, firstly, because the ventricle contains so little 
blood when it executes a premature contraction that the arterial 
pressure is not increased enough to move the lever on the artery, or, 
secondly, because the ventricle does not contract at all. A very im- 
portant contribution to this subject has been made by Wenckebach^ 
since I commenced my studies, and I must congratulate this observer 
on being the first to break ground in what may prove to be of great 
scientific and practical interest. He discusses almost exclusively the 
intermissions which are equal to two pulse-intervals, and comes to the 
conclusion that these are invariably due to premature idioventricular 
contractions. The grounds on which he founds this statement are 
twofold : in the first place he was able in every case to make out by 
auscultation a double contraction- sound in the beginning of the inter- 
mission, and in the second place a pulse-tracing, which at one time 
shows a complete intermission, very often shows soon afterward, an 
intermission interrupted by a weak premature elevation. He seems 
to have observed this in the great majority of his cases, and I have 
met the same indication very frequently in my own less extensive 
investigations. These intermissions, therefore, are identical in every 
feature with those obtained in my experiments on the dog, except 
that in man the ventricular stimulus is idioventricular, while in my 

1 Zeitschr. f. kiln. Med., xxxvLp. 181. 
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experiments it was external. In a number of instances, however, I 
have observed a premature systole in the dog without any electrical 
stimulus having been supplied, and in these cases the intermission was 
identical in every feature with that observed in the human pulse. In 
a very considerable number of instances, therefore, the pulse inter- 
mission is due to a premature systole of the ventricle. 

It may be questioned, however, whether this is true in every case, 
for in one of our patients the most careful stethoscopic examination 
failed to detect any contraction sound during the intermission, and 
I am inclined to regard the irregularity in this case as due to the 
complete failure of the ventricle to contract. The impulse from the 
auricle either failed to reach the ventricle or was unable to excite a 
contraction in it. Unfortunately, I neglected to examine the other 
cases in regard to this point, but this experience seems to indicate 
that Wenckebach's explanation is too sweeping. If the ventricle fails 
to contract for any reason, the intermission is, of course, of the same 
length as if it were due to a weak premature contraction. This fail- 
ure to contract may be due either to disorder of the communicating 
fibres between the auricle and ventricle or to disease of the ventricle 
itself. It is quite impossible to determine at present which of these 
is the determining cause of ventricular intermission, and, as in the 
majority of instances these intermissions appear to be due to a prema- 
ture contraction, it seems unnecessary to pursue this subject further 
at present. 

As regards the intermissions which are caused by auricular derange- 
ment, the cause is unquestionably a premature contraction in a certain 
number of instances. This is demonstrated by the appearance of a 
distinct undulation in the pulse-curve in certain cases, while in other 
tracings a number of complete intermissions may be interrupted by 
one which shows a distinct premature pulsation. 

Very little is to be learned from the literature of the heart in regard 
to lesions of the auricle. The only observations which I have been 
able to find are those of Radasewsky,^ who made a detailed examina- 
tion of the histology of the heart in six cases, and found that in one 
in which there had been no marked irregularity before death the ven- 
tricle alone was diseased; in four in which the auricle presented 

1 Zeltscbr. f. klin. Med., xxvii. p. 387. 
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more marked lesions than the ventricle there had been marked 
irregularity and intermission of the pulse, while in one in which the 
disease of the auricle and ventricle was less extensive the rhythm had 
been regular. 

In one case in which the pulse demonstrated clearly that the inter- 
missions were auricular in origin (Table III., Sh.), the autopsy 
showed an enormous dilatation of all the chambers, and the muscular 
fibres of the auricle could be seen to be separated from each other by 
distinct clefts. No histological examination of this heart has been 
made as yet. 

Every case in which the pulse shows distinct auricular intermissions 
is not to be regarded as one of serious disease of this chamber, for a 
very considerable proportion of perfectly healthy persons show this 
occasional lapse. For example, one of my tracings (Fig. 13) shows 



PlQ. 18. 

JJUVJVJVJVJv^JVJVJ\^IVJ^ 

54 58 62 61 94 80 66 63 57 60 60 61 
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an irregular rhythm which ordinarily varies from fifty-four to sixty 
one-hundredths of a second pulse-interval, but at intervals shows in- 
termissions of ninety to one hundred. This tracing puzzled me for 
some time, until I noticed that the intermission always occurred at a 
definite point of the respiration, and could be induced at any time by 
taking a deep breath, when I realized that it was due to excessive 
activity of the inhibitory centre. As is well known, this centre is 
peculiarly sensitive in certain individuals, and in this case it is capa- 
ble of arresting the heart for some time, and thus giving rise to an 
intermission. The whole heart is arrested and the intermission is, 
therefore, of the auricular type. Exactly the same phenomenon can 
be elicited in animals by stimulating the pneumogastric nerve in the 
neck for a fraction of a second. This inhibitory intermission is 
liable to be confused with the true auricular intermission, but is gen- 
erally followed by a second prolonged interval, which may serve to 
indicate its true nature. In case of doubt, it could be diagnosed by 
its disappearance when the inhibitory mechanism is paralyzed by 
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atropine. Dehio^ has observed arhythmia of the pulse disappear 
under this treatment in a number of cases. 

The occurrence of this false auricular intermission suggested the 
question whether in some cases ventricular intermissions might not 
be due to inhibition, for it is well known to physiologists that stimu- 
lation of the pneumogastric nerve retards the passage of impulses 
from the auricle to the ventricle, and also renders the latter chamber 
less susceptible to impulses. It is therefore conceivable that some of 
the ventricular intermissions might be inhibitory in nature, that the 
impulse descending from the auricle fails to reach the ventricle, or finds 
it so depressed that it does not respond. Further consideration dis- 
pels this doubt, however, for the inhibitory action has to be so power- 
ful before the ventricle or the communicating fibres are acted on that 
the pulse would present an extraordinarily slow rhythm, about twenty 
to thirty per minute or less. 

In conclusion, I have to acknowledge my indebtedness to my 
colleague, Dr. Dock, for his kindness in putting his tracings at my 
disposal, and to Drs. Arneill and Boyce for the help they have afibrded 
me in various ways, particularly in collecting tracings which bore on 
the subject of investigation. 

DISCUSSION. 

Dr. Dock : I brought with me the heart of the patient Dr. Cushny has 
judt spoken of and will pass it around. The patient was admitted with 
marled loss of compensation ; there was a double murmur in the aortic 
r^ioD, at times both being very loud ; also an apex systolic murmur. The 
heart, as you see, is very much dilated and hypertropbied. The diagnosis 
was double aortic disease with mitral regurgitation, probably relative. There 
was no tricuspid murmur. The ordinary treatment was adopted, but there 
was no great Improvement; in fact, the patient slowly got worse. The 
symptoms were particularly those of lung infarction and anasarca. The lat- 
ter often required subcutaneous drainage, sometimes as many as ten litres a 
day being drawn off. The most striking thing was the almost negative re- 
sponse to treatment by rest and medicine. The patient was never bled, 
because from the beginning he was very anaemic, and the temporary result 
of tapping the leg was just about as good as I have seen in similar cases 
from bleeding. 

At the autopsy we found the heart as you see it, and the point I want to 
speak of is the stretching of the auricle in such a way that wide areas are lePt 
without muscular tissue at all, only the serous membranes being left. Of 

* Deutsch. Arch. f. klin. Med., III. p. 97. 
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course, it is well known that in loss of compensation the right auricle is ex- 
tremely dilated in most cases, but we know that in many such cases the 
auricle can recover its normal size, especially if we bleed the patient ; bat in 
a certain number of cases the improvement is only very temporary. In cases 
somewhat similar to this I noticed four or five years ago that there was a 
similar condition of stretching of the auricular fibres. This is the third case 
I have examined, and I have been calling attention in my clinical lectures 
to the fact, and suggesting that many cases of loss of compensation may be 
due to the inability to recover proper shape. There was no way to diagnose 
it, however, except by guesswork; but Dr. Cushny's work seems to offer 
valuable assistance in such cases. Other conditions, of course, might give 
rise to the auricular irregular pulse, especially of fibrous degeneration, but, 
since the article he mentionn, published several years ago, I have not been 
able to find a case in which it was the cause. I think the matter is extremely 
interesting in connection with the tracings shown and the theory of the auric- 
ular irregularity of the pulse, and that observations with the sphygmochro- 
nograph may furnish results of value. 

In one of the cases I mentioned the history was similar to this, the symptoms 
being specially marked on the part of the lungs and liver. The man was 
bled frequently and improved each time, but within a half hour would be in 
as bad a condition as before the bleeding. 

It may be well to add that the auricle as seen here is not artificially 
distended, but, on the other hand, to a certain extent the fibrous tissue 
spaces have narrowed by drying. 

Dr. Jagobi: In the light of what I have just heard I now understand a 
condition I have frequently observed. It has always struck me that the 
intermission in the many heart diseases we find, particularly in those accom- 
panied by exhaustion or fatty degeneration, where the intermission is not 
regular at all, that it was not complete. I understand now why. We are 
told that an intermission that results from a disease of a ventricle is not 
complete — that it occupies only one-half or three-fourthsof the pulse-length, 
and that coincides with the fact that auricular diseases are comparatively 
rare when compared with ventricular diseases. I think the relation must 
be about the same as the numerical relation of, say, atheromatous degenera* 
tion of the arteries, which is frequently compared to that of the veins, which 
is rare. Whether the proportion is the same or not I do not know ; perhaps 
there are no statistics, but it looks probable. 

Dr. Cushny : Dr. Jacobi has stated that auricular disease is rare, but I 
cannot discuss this point very well, as my experience has been somewhat 
limited. In a certain number (about one-half) of the cases which I exam- 
ined the intermission was auricular, while in the other half it was ventricu- 
lar. Some of the auricular intermissions may not have been due to disease 
of the auricle, but may have been inhibitory in nature, but I formed the 
impression that a very considerable number were due to disease of the auricle. 
Of course, I made no post-mortem examinations and cannot say positively. 
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It is the object of this communication to give the results of experi- 
mental observations on the behavior of various animal cells toward 
certain substances belonging to the aromatic type, notably phenol 
and indol. The inquiry was prompted by the interest which attaches 
to a study of the natural defences of the organism against various 
kinds of damage through chemical agencies. Prominent among the 
problems that arise in connection with such an inquiry are : First, the 
determination of the seat of the defensive action of the organism, 
whether chiefly in the blood or in the cells ; secondly, the relative 
activity of the different kinds of cells in the neutralization of the 
toxic properties of the particular chemical agents employed ; and, 
third, the character of any chemical transformation that may take 
place when these substances are acted upon by living cells. 

Indol and phenol were selected for use in the inquiry for two rea- 
sons : First, these substances are normal products of proteid cleavage 
in the intestine, under the influence of bacteria and of the proteolytic 
ferment of the pancreatic juice, and they are often formed in excessive 
amounts in the course of digestive derangements. Greater interest 
thus attaches to the fate of these substances in the organism than to 
that of wholly foreign poisons. Secondly, both indol and phenol are 
recognizable by means of delicate color reactions, and it becomes pos- 
sible by means of the procedures to be described to make use of these 
color tests for the purpose of comparing the relative proportion of 
phenol and indol present in different solutions. 

THE CONTACT METHOD. 

Two methods were pursued in our observations. In the first, the 
organs of healthy rabbits were quickly removed, after bleeding nearly 
to the point of death. After chopping the organs into fine bits, seven 
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grammes of the pulp of the liver, kidney, brain muscle, and seven 
grammes of the blood were brought into contact with ten c.c. of a 
weak solution of phenol and indol of known strength. The period 
during which these solutions were left in touch with the organ pulps 
varied in different experiments, two or three hours being the usual 
period. At the end of this time the mixture was subjected to distil- 
lation. The distillate was then tested for the presence of indol by 
the nitroso-indol test, and for phenol by means of Millon's reagent. 
By placing in columns equal heights of distillates in test-tubes it 
becomes possible to arrange these in the order of the intensity of their 
color. Two or more members of the series sometimes give colors of 
equal intensity, or the differences may be so small that it is difficult 
to be certain of any difference. Usually, however, a good gradation 
of color can be obtained throughout the series. It is hardly necessary 
to state that the utmost care in technique is necessary in making 
these observations by what we have come to call the ^'contact 
method.'* Under carefully controlled conditions it is possible to ob- 
tain reliable and consistent results. It will be seen by reference to 
the tables that the different organ pulps possess in different degrees 
the powers of causing the disappearance of the phenol or indol with 
which they are brought in relation. 

Table I.— Experimbnts with Phenol— contact method 
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Bd ■= blood; Bn = brain ; M ^ muscle : K = kidney ; L = liver. 
The tissues increase in activity from left to riirht as arranged in the columns above. 
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That all of them possess some activity is seen by the fact that their 
distillates yield less color than a blank control of the solution, which 
has also been subjected to distillation. We may refer first to the 

results obtained with phenol and then to those with indol. 

* 

ORDER OF ACTIVITY OF DIFFERENT CBLLS. 

Of the twenty-seven observations on phenol it is seen that the liver 
distillate gave the smallest amount of color in all of the twenty-seven 
cases — t. e.y in all instances the activity of the liver in disposing of 
phenol was greater than that of any of the remaining organs studied. 
In the table (I.) in which the organs are arranged in series, accord- 
ing to the color reactions of their distillates, this fact is clearly 
brought out by the circumstance that all the livers are to be found in 
the right-hand column. The table shows, further^ that the kidney 
occupies the next place to the liver as regards activity. Of the 
twenty-six cases in which the kidney was studied it comes into the 
column next to that of the liver in twenty. In the next column the 
muscle occurs nineteen times. In the next column to the left the 
blood is found in fifteen cases. In the next column the brain is 
found thirteen times. Finally, in the first column are seen all the 
control observations made upon blank solutions of phenol like those 
that were used in the contacts. With the exception of six instances 
it was possible to obtain a gradation of color. Where the blood and 
muscle gave the same tint this is indicated by a line drawn under the 
tissues. 

Thus it is evident that in all instances the blood, brain, muscle, 
kidney^ and liver exerted some influence in transforming a certain 
amount of phenol, so that it no longer responds to Millon's reagent. 
The results show very clearly that in point of activity the liver leads, 
with the kidney a close second and the muscle third. The blood and 
brain occupy the fourth and fifth places, although they are both less 
active than the muscle. The brain and blood are much alike in their 
behavior and appear to exert little action on the phenol. On the 
other hand, the action of the liver is often sufficient to yield only a 
very feeble color reaction with a solution of the strength employed. 

Looking now at the results in the case of indol (Table II.), it is 
seen by the table that here there is less uniformity than in the case 
of phenol. There are thirty observations in all, but in many of these 
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a gradation of color through the series is impossible, so that many ties 
are noted in the table. Taking the liver first, it is seen that there 
are twelve cases in which it leads in activity. Twice it is tied with 
the kidney, once with the brain, twice with muscle and brain, twice 
with kidney and brain, and once with kidney, muscle, and blood. In 
spite of these ties, however, it is clear that the liver leads the other 
organs in activity. But the kidney is a very close second, and is 
found five times in the column indicating the greatest activity. 

Without going into further detail, it may be stated that notwith- 
standing numerous irregularities, the table indicates that the order 
of activity of the cells acting on indol is as follows : liver, kidney, 
muscle, brain, and blood. Between the activity of brain and muscle 
there seems little difference. 

In one respect these results differ from those obtained in the case 
of phenol, the blood shows the smallest action of any member of the 
series, a degree of activity apparently less than in the case of phenol. 

Table II.— ExPEaiMENTS with Indol— contact method. 
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Bd = blood ; Bn = brain ; M = muscle ; K = kidney ; L = liver. 
Thfi lefi-hand columns indicate the least activity on the pert of the tissues. 

Isolated trials of the activity of the epithelial lining the small 
intestine of the rabbit indicate that these cells possess a high grade 
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of effectiveness comparable to that of the liver cells. The cells of the 
spleen pulp are similarly but somewhat less active. Observations 
were also made with potato in order to ascertain whether the prop- 
erties noted in animal cells pertain also to vegetable tissues. The 
results indicate a moderate degree of activity on the part of potato 
in transforming phenol. Similar trials with egg albumin showed 
absolutely no action on the part of the proteid material. Experiments 
with gelatin gave entirely negative results. 

Experiments were made to establish the influence of the time ele- 
ment in the contact procedure. In some instances the duration of 
the contact was twenty-four hours. The organ pulps subjected to 
this long exposure showed no greater action than those exposed for 
only one hour. There is good evidence that the action is normally 
complete at the end of the hour^ and that the greater part of the 
transformation occurs in the first twenty minutes. Organ pulps pro- 
tected against putrefactive change show very little diminution in 
activity even after the lapse of several days. 

THE INFUSION METHOD. 

The second method employed in the study of the action of the dif- 
ferent organs on phenol and indol consists of making intravenous 
infusions of solutions of those substances. Usually the injections 
were made until nervous symptoms appeared. The animals were 
then killed promptly, and definite weights of the liver, kidney, muscle, 
brain, and blood were subjected to distillation. Color tests were then 
made on the distillates, so that the quantity of phenol and indol found 
in the different tissues might be roughly compared. In order to 
minimize the influence of an admixture of blood with the cell pulps 
the animals were bled to death. 

It is, of course, evident that owing to the time that must elapse 
between the death of the animal and the beginning of distillation 
dome transformation must go on during the interval, and thus give 
rise to a source of error in the results. . . , The operations were, 
however, carried on with the smallest delay, and it does not seem 
probable that this source of error can seriously influence the results. 
A review of the results shows that there is much confusion in the 
order of the color tints. Nevertheless, a certain degree of order can 
be observed in the gradation of color. The muscle occurs in the right- 
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hand column in ten of eighteen observations made with phenol, and 
in three further observations the muscle is tied with the blood or 
liver. There is thus no doubt that the muscle distillates in these ex- 
periments exhibit less color than any other organ. The interpretation 
of this result is not entirely clear. It may be due to the fact that 
less phenol has passed into the muscles from the bloody or it may 
be due to the fact that the phenol entering the muscles is more 
rapidly transformed than the phenol which goes elsewhere. The 
results of the contact experiments are perhaps of help in the inter- 
pretation of the behavior of the muscle. It will be recalled that 
these observations showed the muscles to be less active than the liver 
or kidney. Unless, therefore, we assume that the activity of the 
muscles is relatively less outside the body than when the blood is 
passing through them^ it appears probable that the muscle takes up 
less of the phenol than do other organs. According to this view the 
position of the muscle in the injection experiments would be largely 
due to their lesser absorption of phenol from the blood. 

As regards the position of the kidney, liver, brain, and blood in 
the phenol injection experiments, it is difficult to establish a definite 
order in the color results. The liver and kidney in the average of 
results appear not to differ much. Both show more color than the 
muscles. This cannot be attributed, in the light of the contact experi- 
ments, to an inferior ability to transform the phenol, but is rather 
due to the greater storage of phenol in these organs during the injec- 
tion. Finally, the brain and blood show a still stronger coloration 
than the liver and kidney. This is not surprising, as the contact 
experiments clearly indicate that the blood and brain are compara- 
tively inactive. In our injection experiments sufficient time has not 
elapsed for the withdrawal of all the phenol from the blood. 

The observations relating to the infusion of indol resemble those 
with phenol in the irregularity of the results. Certain facts, never- 
theless, stand out clearly. In the case of the indol, as with the phenol 
injection, the muscle is generally found to contain less of the infused 
substance at the end of the infusion than any other tissue. Here^ 
again, some difficulty arises in interpreting the results. Is the small 
content of indol due to small absorption or to active transformation into 
some other substance ? Referring to the experiments with the indol 
contacts, it will be recalled that the muscle exerts less energy in 
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transforming indol than either the liver or the kidney. Unless, there- 
fore, the absorption of indol were less than in the case of the kidney 
and liver, the position of the muscle in the series could not be ac- 
counted for. It seems probable that the slighter absorption, together 
with the moderately active transforming power of the muscle, suflSees 
to explain its behavior. 

Another fact which deserves comment is the position of the liver in 
the series. In a very large proportion of cases the liver yielded more 
color than any other tissue. This striking result can hardly be ac- 
counted for except on the ground that the liver is more active than 
any other tissue in removing indol from the blood. There certainly 
is no reason to think the liver less active than other tissues, if we can 
be guided by our contact experiments. Our inference is that the 
liver takes indol from the blood much more actively than it does 
phenol. The ability of the liver to dispose of the indol stored up at 
the end of the infusion is illustrated by the fact that if the animal be 
not killed until the lapse of twenty or thirty minutes the amount of 
indol stored in the liver is no greater than that found in the other 
organs. This fact has been verified by numerous observations. 

The following observation has reference to the exceptional behavior 
of the tissues in an individual animal. It appears of suflScient im- 
portance as an example of individual variation on the part of the cells 
to be mentioned here. A rabbit weighing 1900 grammes received an 
infusion of saturated indol solution at the rate employed in other 
observations. Before the injection was begun the animal seemed 
unusually nervous. After the injection was begun, spasm came on 
early and the pupils became very small. The irritative symptoms 
soon wore away, but the animal continued restless. The total amount 
of the infusion was 28 c.c. The animal died half a minute after the 
close of the injection, and was bled from the heart. The striking 
peculiarity in the behavior of this animal during the infusion was 
that the nervous symptoms, spasms, contracted pupil, and restlessness 
came on much earlier than is usual. Another peculiarity of the 
animal was the readiness with which the muscle substance could be 
torn. 

On studying the organs in reference to their contents of indol, it 
was found that the kidneys, the liver, and the muscle contained only 
the smallest traces of indol. The blood and the brain, on the other 
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hand, contained a large amount of indol — that is^ they yielded a strong 
color reaction. This behavior on the part of the various tissues is 
quite without parallel in our experience. It is evident that in this 
case the liver^ kidney, and muscle were unable to remove indol from 
the blood with the usual promptitude. The brain, on the other hand, 
took out a larger amount than is usual, and one is tempted to connect 
the very pronounced nervous symptoms observed in this animal with 
the relatively large quantity of indol found in the brain. It also seems 
likely that the inability of the liver, kidney, and muscle to remove the 
poison from the blood was dependent on some constitutional peculiarity. 

NATURE OF THE ACTION EXERTED BY THE CELLS. 

In the course of the preceding pages reference has repeatedly been 
made to the activity of the liver, kidney, muscle, etc., in effecting the 
transformation of phenol and indol. What is the nature of this trans- 
formation which leads to the disappearance of a portion of the phenol 
and indol brought into relation with the living cells ? This question, 
which has a high degree of biological interest, cannot at present be 
satisfactorily answered. There are, however, certain facts relating 
to the subject which may be briefly considered here. 

In the first place, it is clear from the observations cited that the 
processes by which phenol and indol are altered are carried on much 
more actively in the cells of the liver and kidney, and probably also 
in those of the muscle, than those of the blood. The property of 
effecting these changes is unquestionably inherent in the cells them- 
selves, and the transformation in the organism must occur in the blood 
in comparatively slight degree. 

This fact is in accord with the teaching of modern physiology in 
reference to the seat of the oxidative changes that occur within the 
body during life. 

In recent years several investigators have devoted attention to the 
nature of the oxidizing processes that are carried on in the cells. 
The methods and results of certain of these observers show some 
resemblance to the methods and results that have been referred to in 
this paper. 

Jaquet^ appears to have been the first to make observations as to 

» Ueber die Bedingungen der Oxydations vorgiinge in den Qeweben, Arch. f. Exp. Path, u 
Pharmak., 1892, Bd. xxlx. p. 38C. 
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the occurrence of oxidative processes in cells that have been removed 
from the body. He found that in lungs cut out of the body, one 
gramme of benzyl alcohol added to blood circulating experimentally 
through the organs was oxidized and yielded 185 mgr. of benzoic 
acid. Jaquet found that the oxidation was as complete if normal salt 
solution, instead of blood, was employed as the circulating fluid. 
Moreover, he found that the tissues of the horse (kidney and muscle) 
were active even after immersion in 80 per cent, alcohol for fourteen 
days, and that an extract of fresh or alcohol hardened tissue in salt 
solution possessed good oxidizing powers. These, however, were lost 
by boiling. 

Jamagawa,^ a pupil of Salkowski, soon confirmed the results of 
Jaquet. He found that different tissues were active in the following 
order of decrease : (1) Spleen, (2) liver, (3) kidney, (4) pancreas, and 
(5) muscle. Then Spitzer^ found that extirpated tissues generally 
have the power of inducing certain oxidative syntheses — for example, 
the synthesis of naphtol and paraphenyl diamine to form an indo- 
phenol. In recent papers Spitzer' attributes the oxidative action of 
the cell to its nucleo proteid. He finds that certain constituents of the 
proteid molecule, such as histon, also possess the oxidative power, and 
reaches the conclusion that the presence of iron is essential to these 
activities. 

Salkowski,* in his more recent work, concluded that the ferment 
whose action is noted in the case of cells removed from the body 
cannot be identical with the oxidizing ferment of living cells, because 
they do not oxidize certain substances which are readily converted in 
the living body. This is true, for example, of the oxidation of phenyl - 
propionic acid to benzoic acid. Such evidence as we now possess 
certainly indicates that the oxidative changes carried on by cells re- 
moved from the body have reference to substances that are readily 
oxidized. Thus the conversion of benzyl alcohol to benzoic acid, of 
salicylic aldehyde to salicylic acid, of arsenious to arsenic acid, of benzol 
to phenol, of formic aldehyde to formic acid, are all examples of com- 

> Ueber das Oxydatlone ferment der Gewebe. Centralbl. f. de med. Wochenschrift, 1894, p. 
919. 

* Die ZackerstOrende kraft des Blutes and der (Jewebe. Pfl tiger Archlv, 1895, Bd. Ix. p. 803. 

* Die Bedentnng gewisser NneleoproteSde fUr die ozydative Leistung der Zelle. Pfl tiger's 
Arohiy, 1897, Bd. Uvii. 

4 Fur Kentniss der Oxydations ferment der Gewebe. Virchow's Archly, 1897, Bd. clxTiU 
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paratively readily induced oxidation. We are as yet unjustified in 
holding that such changes go on with equal vigor in cells outside the 
body and in the fully living cells. Similarly, with reference to syn- 
theses, there are certainly some which the removed cells cannot per- 
form. Spitzer was unable to confirm the statement that the synthesis 
of urea from ammonium salts can be made to occur outside the body. 
Our work with indol indicates that the synthesis of indoxyl potassium 
sulphate cannot be accomplished by extirpated cells. It also seems 
improbable that the dead cells convert phenol into phenol-sulphuric 
acid. Yet we know that these syntheses are performed in the organ- 
ism, probably by the very cells which fail to effect them outside the 
body. It is natural to ask whether the known oxidative activities of 
the dying cells, to which reference has already been made, are the 
same activities that lead to the disappearance of phenol and indol 
during contact experiments. 

The order observed by Spitzer, Salkowski, and others in the 
activity of the different cells outside the body agrees closely with 
the order observed in our contact experiments with phenol and indol. 
This fact suggested that the changes observed in the case of phenol 
is in the nature of an oxidative transformation. The oxidation of 
phenol leads to the formation of pyrocatechin and hydroquinone, sub- 
stances which are met with in the urine under certain conditions of 
disordered metabolism. With a view to determining experimentally 
whether such a transformation goes on in the case of phenol when this 
is brought into contact with fresh cells, ten kilos of ox liver were 
reduced to a fine pulp and brought into contact with a solution of 
phenol and subjected to the contact procedure which has already been 
described. After a sufiiciently long period of contact an endeavor was 
made to isolate any pyrocatechin or hydroquinone which might have 
been formed during the period of contact. It was found impossible to 
recover either of these substances. With the method employed it 
would have been possible to recover these bodies had they been pres- 
ent in even smaller quantity than might be expected from the action 
of so large a bulk of liver cells upon phenol. The negative results 
obtained indicate that the disappearance of phenol, which occurs after 
contact with liver tissue, does not depend upon a process of oxidation 
into either dihydroxyl or benzene. This conclusion is supported by the 
fact that phenol introduced into the circulation leaves the body ordi- 
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narilj as phenol sulphuric acid and not as hydroquinone or pyro- 
catechin. 

In the case of indol, it is thought that the first transformation that 
occurs in the organism is a process of oxidation into the indoxyl 
radical. It is possible that this oxidation occurs in the liver, but this 
is by no means certain. If this be the case the action of the cells is 
perhaps comparable to the oxidative processes that have been studied 
by Spitzer and others. In what follows no further reference will be 
made to the fate of indol when acted upon by living cells. Attention 
will be confined to the discussion of the action of the cells upon phenol, 
an activity which apparently belongs in another category from that 
displayed toward indol. 

The view held by Spitzer, Salkowski and others, that the oxidation 

which occurs through the action of cells is dependent on the presence 

of a ferment, raises the question whether such an agency will explain 

the behavior of cells toward phenol. The following facts bear directly 

upon this problem : Seven grammes of liver reduced to a pulp were 

brought into 75 c.c. of absolute alcohol for one hour. The usual 

amount of phenol was then added to the liver pulp, and after a time 

subjected to distillation. The activity of the liver was slightly, but 

only slightly, impaired. In another experiment the usual amount of 

liver was boiled in 50 c.c. of distilled water and then brought into 

relation with phenol. Only the slightest falling ofi* was noted in the 

action of the liver. In another case the liver was exposed to hot air, 

the temperature of the oven being gradually brought to 170^ C, and 

kept there for twenty minutes. On exposure to the action of phenol 

the liver showed no appreciable reduction in activity. Again, seven 

grammes of liver were boiled with water, filtered hot, boiled again 

with water and filtered, and then boiled a third time and filtered. 

The pulp remaining on the filters showed itself capable of acting upon 

phenol with only a slight diminution in power. A test of the watery 

extract of the liver showed that it exerted only a very slight influence 

on phenol. Other trials made, by bringing 10 c.c. of bichloride of 

mercury into relation with seven grammes of liver, showed that this 

procedure only slightly diminishes the activity of the cells. 

Similar observations made with a 50 per cent, solution of concen- 
trated sulphuric acid yielded the same results. A 10 per cent, solution 
of nitrate of silver was entirely without efiect. In the case of the 
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experiments with bichloride of mercuryy sulphuric acid, and nitrate 
of silver, the time of exposure of the liver cells was one hour. 

In view of the facts just cited, it appears in the highest degree im- 
probable that any considerable ferment action can be attributed to the 
liver cells in connection with their behavior toward phenol. Another 
consideration which harmonizes with this conclusion, is the fact that it 
is possible to completely exhaust the activity of the liver cells by 
repeated exposure to the action of phenol. 

Although no wholly satisfactory explanation can be advanced as to 
the nature of the phenomenon under discussion, one is led to speculate 
whether we have not to deal with some loose combination of the 
phenol molecules with the molecules of the cell-substance. That the 
combination between the cells and the phenol is a loose one is sug- 
gested by the fact that phenol absorbed from the intestine or injected 
into the circulation reappears in the urine as phenol sulphuric acid.^ 
It would also appear that the protoplasm of the cells suffers no damage 
when exposed to the action of phenol within physiological limits. 
The product formed by this combination of phenol with the cell- 
substance may perhaps be likened to some of the numerous addition 
products known to chemistry. 

The belief that the combination of phenol with the living proto- 
plasm of the liver cells is a loose one harmonizes well with the rapid 
elimination of phenol following the introduction of this substance into 
the circulation. It is obvious that it would be advantageous to the 
organism for phenol to be temporarily held by the hepatic cells while 
the neutralization of the poison through combination with sulphuric 
acid is taking place. The manner in which such an arrangement 
would protect the nervous system, which is highly sensitive to the 
action of phenol, is sufficiently evident. 

One other fact deserves mention in this connection. This has 
reference to the view advanced by Loew, that phenol acts upon living 
protoplasm by entering into combination with the labile groups which 

1 Tbe phenol which enters the organism leaves the body almost quantitatively in the fonn 
of phenol, as is well shown by the following experiment: Into a large rabbit O.OSO gjamme 
of phenol in watery solution was injected intravenously. The urine was collected for twenty- 
four hours, and the phenol contained in the urine was determined by means of the iodine 
and sodium thiosulphate method. The quantity of phenol recovered was 0.0817 gramme. It 
is possible that a few millisn'ammes of this phenol were derived from the intestine of the 
animal. The observation indicates, however, that the greater part of the phenol introduced 
was recovered. 
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it contains, and especially groups possessing an aldehyde structure. 
With a view of testing this hypothesis the liver cells were subjected to 
the action of solutions of hydroxylamine, which enters readily into 
combination with aldehydes. Liver pulps treated in this way showed 
themselves to be as active or nearly as active in the conversion of 
phenol as normal livers. 

In conclusion, the opinion may be ventured that whatever may 
ultimately be learned of the nature of the phenomenon under discus- 
sion, it is likely that the capacity to act upon phenol which cells 
possess is only one expression of a function that can be exerted upon 
numerous allied aromatic substances, and it is possible that a similar 
action may be exerted upon non-aromatic bodies. 

ACTION OF HEPATIC CELLS UNDER PATHOLOGICAL CONDITIONS. 

As already mentioned, the degree of action exerted by the liver 
cells upon phenol and indol is fairly uniform. This fact suggested 
the possibility of recognizing alterations in the capacity of the liver 
cells to transform these substances under pathological conditions. It 
was therefore determined to make a series of studies of the liver cells 
of animals which had been subjected to different pathological influ- 
ences. These observations include a study of the effects of prolonged 
anaesthesia, of poisoning by ricine, alcohol, morphine, etc., and of 
staphylococcus infection. 

It is clear that it is a matter of considerable theoretical interest to 
know whether a definite impairment of functional activity in the cells 
of the liver and kidney is bound up with pathological influences like 
these just named. Efforts were therefore made to reach a decision 
upon this question, although the difficulties attending these efforts were 
found to be somewhat discouraging. 

The chief difficulty arises from the fact that the differences between 
the action of the normal and of the pathological tissues are not great. 
This is what might have been expected, in view of the existence exerted 
by cells to the action of sulphuric acid, alcohol, etc. In order to estab- 
lish the existence of such slight variations from the normal, it was found 
necessary to exercise great caution in making comparisons between 
the distillates from the normal and the presumably pathological organs. 
It was soon found that the difference in the action of the kidneys and 
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muscles was usually so slight in the pathological cases as compared 
with the nonnal that no inferences could be made. Only in the case 
of the liver, the organ where action upon phenol and indol is the most 
energetic in conditions of health, was it possible to obtain satisfactory 
results. 

The distillates from the livers of pathological animals obtained 
through the "contact method," already described, were compared not 
merely with individual distillates from the liver of normal animals, 
but also in many instances with mixtures of the distillates of the liver 
from many different animals. Great care was taken to make the con- 
ditions of the experiments the same as regards freshness of the organs, 
duration of the contact, quantity of distillates, and the amount of 
reagent added to give the color, etc. 

ANESTHESIA BY ETHER AND CHLOROFORM. 

The observations upon ether and chloroform included fifteen cases 
in which ether was used for ansBSthesia and nine cases in which chloro- 
form was employed. Of the fifteen cases of anaesthesia the liver cells 
were brought into contact with phenol in eleven, with indol in four. 
Of the nine cases of chloroform aneesthesia, the livers were subjected 
to the action of phenol in four cases and to that of indol in five. 

The rabbits subjected to etherization were kept under the influence 
of the anaesthetic for periods varying from five minutes to five hours 
in different cases. Although in four of the nine instances in which 
phenol contacts were made the liver did not show the greatest activity 
of any member of the series, in the remaining cases the liver main- 
tained its place as the most active organ. In most instances, however, 
the transformation of phenol was distinctly less than that effected by 
normal livers employed as controls. A similar difference was noted 
in the case of three of the four indol-contact observations. In the 
fourth case, where the animal had been under ether for two hours and 
a quarter, the brain, blood, liver, kidney, and muscle showed very 
slight differences in activity, and the inference seems warranted that 
the activity of the liver, muscle, and kidney are all below the nonnal. 

The observations upon chloroform anaesthesia give even more defi- 
nite results than those with ether. In two of the four cases where 
phenol was used (the animals being anaesthetized for three hours) the 
liver gave evidence of lessened activity. In the two remaining cases 
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the liver, muscle, and blood showed little or no difference in activity, 
a condition indicating that both liver and muscle were less active than 
normal. In four of the five observations with indol the liver was dis- 
tinctly less active than the normal controls. In the fifth case the 
result was just the reverse. 

Taking the results of these experiments with anaesthesia, as a whole, 
there can be no doubt that the prolonged action of chloroform and of 
ether depresses the activity of the liver in the conversion of phenol 
and indol. In exceptional instances it is not possible to detect this 
influence, but the exceptions are so few that they do not affect the 
general result. 

POISONING BY ALCOHOL. 

Ten observations were made upon rabbits which had been subjected 
to the action of subcutaneous injections of 25 per cent, alcohol. The 
periods of intoxication varied from a few hours to four days. The 
dose of alcohol was large in every instance, and the animals were well 
under the influence of the poison. Thus in several cases the animal 
received 160 c.c. of 25 per cent, of alcohol in three days, and lay in a 
stupor most of the time. 

Two of the ten observations were made with indol, eight with 
phenol. The periods of contact were varied from two to twenty 
hours in certain instances, the other conditions of the experiment 
being kept the same, but no differences in results were detected which 
were referable to the differences in the length of contact. In a few 
cases the activity of the liver was less than that of the normal con- 
trols, but more often no distinct falling off from the normal could be 
detected. Although we are not prepared to state that acute intoxica- 
tion from alcohol is wholly devoid of effect upon the liver's action on 
phenol, our observations make it likely that there is either no influence 
of this kind or that it is very slight. 

POISONING BY RICINE. 

Thirteen trials were made to determine whether ricine poisoning 
exerts any influence on the ability of the liver to dispose of phenol 
and indol. It was thought probable that such an influence would be 
discernible, as ricine has been shown to cause well-defined histological 
changes in the liver, kidney, etc. The dose employed was, unfortu- 
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nately, too large (0.001 gramme to the kilo), and the duration of the 
poisoning was too short (less than thirty hours) to develop the degen- 
erative lesions referred to. The results in the thirteen cases were 
negative. 

POISONING BY AMMONIUM CHROMATE. 

Observations were made upon four rabbits poisoned with ammonium 
chromate. The animals received two doses hypodermaticallj of 0.025 
ammonium chromate, and were killed on the third day. The behavior 
of the liver cells did not positively differ from that of normal cells 
subjected to the same processes of contact with phenol and indol previous 
to distillation. 

STAPHYLOCOCCUS INFECTION. 

The influence of staphylococcus infection was studied in two cases. 
The rabbits received 5 c.c. each of a culture of staphylococcus pyogenes 
aureus grown two days in bouillon. The organism was obtained from 
a patient with follicular tonsillitis. The animals were permitted to 
live one week, during which time they lost considerable weight They 
were then killed by bleeding and the tissues subjected to the usual 
procedure. In both cases the differences in the activity of the brain, 
blood, muscle, kidney, and liver were less than is usual in normal 
series. The distillate from the livers in the two cases was more 
colored than is usual in the case of normal livers. 

These observations appear to indicate that in staphylococcus sep- 
ticaemia there is some impairment of the activity of the liver and 
kidney, but they can hardly be looked upon as conclusive. 

MORPHINE POISONING. 

Eight observations were made upon rabbits under the influence of 
morphine. The animals received from five to eight grains of sulphate 
of morphine. Some of the animals lived only a few hours ; others 
lived as long as two days. In four instances the activity of the liver, 
as compared with that of normal controls, was apparently somewhat 
lessened, but the deviation from the normal state was very slight. In 
every case except one the muscle showed greater capacity for trans- 
forming phenol than did the normal muscle. In several instances the 
difference was considerable, as indicated by the color reaction. In 
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several instances the kidney also showed an apparently increased 
activity. 

DOUBLE NEPHRECTOMY. 

In five instances a double nephrectomy was performed, with a view 
to seeing whether the removal of the kidneys is instrumental in im- 
pairing the activity of the liver. The animals were killed in from 
twenty-two to twenty-four hours. In all cases the liver showed a 
slight falling off in activity as compared with normal controls. The 
muscle and kidney, as in the case of morphine poisoning, showed in 
all cases somewhat greater capacity than usual, but the difference was 
slight. 

INFUSION OF 1 PER CENT. ACETIC ACID SOLUTION. 

With a view to learning whether a reduction in the alkalinity of the 
blood has any influence upon the liver, a 1 per cent, solution of acetic 
acid in a 1 per cent, solution of sodium chloride was infused intra- 
venously at the rate of 5 c.c. per minute. The animal (a medium- 
sized dog) went into coma before the completion of the infusion, which 
consisted of 180 c.c. The animal excreted no urine during the period 
of injection. It was found that the activities of the liver, brain, and 
muscle were about the same and distinctly inferior to the action of 
the kidney. A similar relationship has not been observed in normal 
dogs, and it seems probable that the infusion of acid distinctly reduced 
the activity of the liver. 

A similar observation with acetic acid conducted on a large rabbit 
gave a result comparable to that just noted in the case of the dog. 

BENZOIC ALDEHYDE POISONING. 

In these instances a saturated solution of benzoic aldehyde in water 
(1 part to 30) was infused into the venous circulation at the rate of 
5 C.C. per minute until the animals died after developing symptoms of 
poisoning. The quantity of the solution infused varied from 80 c.c. 
to 210 c.c. in the different cases. The livers from these rabbits 
showed some falling off in relation to their action on phenol. It was 
found, however, that the benzoic aldehyde employed in the experiments 
gave a slight reaction with Millon's reagent, and it is therefore possi- 
ble, though not probable, that the abnormal behavior of the liver de- 
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pends on the presence of phenol in the benzoldehyde in addition to 
the phenol added in the course of the contact procedure. It is to be 
regretted that this source of error exists, as it would be interesting to 
know whether the exhaustion of the oxidative activity of the liver upon 
a readily oxidized substance like benzoldehyde necessarily causes 
impairment of the ability to transform or bind phenol. 

INFUSION OF UREA. 

Infusions of urea were made in several instances, with a view to 
overworking the kidneys and observing whether such overwork causes 
any impairment in the activity of the kidney in converting phenol. 
The results obtained were wholly negative. 

In addition to the various experimental observations recorded above, 
a number of trials were made upon fatty and cirrhotic livers from 
human subjects. Owing to the delay incidental in obtaining human 
material after death, it was impossible to obtain satisfactory results. 
It may be stated, however, that no marked deviations from the normal 
capacity of the liver to convert phenol were observed in organs the 
seat of the most advanced structural alterations. 

It is probably safe to conclude that no pathological conditions which 
can be induced in the liver during life are capable of destroying or even 
of markedly reducing the capacity of the liver cells to act upon 
phenol and indol. 
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Since the description by Gilchrist, in 1894, of blastomycetic 
dermatitis, and the report by Gilchrist and Stokes^ of the second case, 
two more instances have been recorded— one by my assistant, H. G. 
Wells,^ which, like the two previous cases, resembled lupus vulgaris 
clinically, and the other and fourth by R. Hessler.^ The latter's 
case began as a pimple, which gradually enlarged and formed a small 
abscess, from the contents of which a blastomyces was cultivated. 
After evacuation the abscess healed, but at the time of the report 
new foci were making their appearance in the neighborhood of the 
old scar. The only other of the four instances of blastomycosis of 
the skin in which the organism has been isolated in pure culture is 
that of Gilchrist and Stokes, who record full observations on the 
cultural, morphological, and pathogenic properties of the blastomyces 
dermatitidis, which is the name they gave the fungus in their case. 

It is now proposed to describe briefly the results of the histological 
and biological examination in the case of blastomycetic dermatitis 
recently under the care of Professors Hyde and Bevan, in the Pres- 
byterian Hospital, of Chicago, so as to add to the number of instances 
illustrative of the action of pathogenic blastomycetes, micro-organisms 
which of late are attracting considerable attention. 

I am under many obligations to Professor Hyde, who saw the case 
first and referred it to Professor Bevan, for the privilege of making 
the following abstract of the clinical history :* 

1 Johns Hopkins Hospital Reports, 1896. vol. i. 269; Johns Hopkins Hospital Balletin, July, 
1896 ; Joomal of Experimental af edicine, 1898, vol. ill. p. 53. 

s New York Medical Journal, March 26, 1898. 

' Indiana Medical Journal, August, 1898. 

* The clinical aspects of this case are fully dwelt upon in an article by Hyde. Hektoen, and 
Sevan : A Ck>ntribution to the Study of Blastomycetic Dermatitis, British Journal of Derma- 
tology, 1899, xi. In this article occurs also a brief report of a new case of blastomycosis of 
the skin of the leg, which I found in a museum specimen. 
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R. B., by occupation a day laborer, aged fifty-six years, married, 
presented himself for treatment September 20, 1898. He was a 
native of Holland ; at eighteen years of age he left for the East 
Indies, where he entered the Dutch army, serving in the East. He 
was then taken ill with some form of fever, which resulted in his 
leaving the East Indies for his native land. He remained in Holland 
for eight or nine years after, and came to America in 1892. 

His present malady began four years ago by the development of a 
small reddish spot on the right leg, the disorder gradually extending 
over its anterior face. For this trouble he underwent an operation 
in the Dearborn Hospital ; he was also treated at the Hahnemann 
Hospital. The result was the production, in the region named, of a 
thin, broad, cicatriform tissue, insensitive, and in places scaling. 

One year ago the left thumb and wrist were found to be involved 
in some morbid process, which produced, by gradual extension from 
the point of original implication, a reddish patch, well-defined in out- 
line, with a bluish-red areola, and a decidedly verrucous aspect. This 
patch furnished a moist and sticky exudate. The subjective sensa- 
tions were a sense of soreness and burning, at times decided pain and 
pricking sensations. The pain often radiated up the arm, so that 
both the elbow and shoulder of the affected side became sensitive. 

The fingers became partially flexed toward the palm ; the little 
finger was thus permanently flexed. 

He suffered from headaches, which were frequent and severe ; from 
constipation, and from inappetence. His sleep was poor. His height 
was five feet, nine inches ; weight ninety-eight pounds, a decline from 
his average weight of one hundred and forty-five pounds. He used 
tobacco in moderation, but no alcoholic stimulants, though he had 
once been a heavy drinker. 

His father died at the age of ninety-two years, in good health, 
and his mother at forty-five years, of consumption. There were three 
brothers living, one dead from consumption ; three sisters were dead 
of consumption, at twenty-one, sixteen, and forty-eight years of age, 
respectively. He had had six children ; four were living and in good 
health ; two were dead, one at thirty-nine months, the other at two 
and one-half years, from causes unknown. 

When examined by Professor Hyde the region of involvement of the 
right leg extended in an irregular oval, its long axis parallel with the 
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axis of the extremity, from the lower margin of the upper third of 
the anterior surface of the limb quite to the lower border of the lower 
third^ its lateral wings barely perceptible when the posterior surface 
of the leg was viewed from behind. The encroachment upon the 
calf was about equal on the two sides, the outer wing slightly more 
elevated than its fellow. This entire surface was covered with a thin, 
papery substitute for the normal epidermis, which furnished a slight scale. 

The dorsal aspect of the proximal phalanx of the right thumb and 
of the wrist, with a portion of the posterior face of the lower third 
of the forearm, were involved in a single connected patch of morbid 
tissue, dull reddish in hue, sharply defined in outline, and having a 
peculiar bluish-red border extending about 4 mm. away from the edge of 
the affected area. The body of the patch was made up of an elevated 
mass of infiltration, with a verruciform development of fine, pinhead- 
sized papillse projecting externally, and moistened by a glutinous 
secretion. Individual elements of this warty growth were readily 
distinguished by the eje. The palm was completely spared. There 
was entire absence of other lesions, such as pustules, vesicles, crusts, 
or the scar-like tissue exhibited on the leg. No other signs of dis- 
ease were discovered. 

For the purpose of further examination and study of the lesion 
presented by the patient, he was placed in the Presbyterian Hospital, 
under the charge of Professor Bevan, who, on September 27, 1898, 
excised a small piece from the upper margin. Frozen sections, stained 
with haematoxylin and eosin, showed extensive epithelial proliferations 
and cell infiltration in the corium ; in the new-formed epithelial masses 
were numerous miliary abscesses, in one of which were two round 
bodies composed of an outer bluish membrane, an inner colorless and 
hyaline layer, and faintly stained granular contents, with a few blue 
bodies like cocci. A diagnosis of blastomycetic dermatitis was accord- 
ingly made. 

Soon afterward Professor Bevan placed the patient on the iodide of 
potassium, with the result that material diminution in the size of the 
patch occurred, and such marked amelioration of all the symptoms 
that the question of operative interference was for the time set aside. 
The patient had been taking the drug named before he first came 
under Professor Hyde's observation, but, probably, not in such doses 
as those administered at the hospital. 
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Microscopical Examination. Portions of the bit of tissue 
excised September 27th were fixed in absolute alcohol. On October 
6th Professor Sevan, at my request, excised a long, narrow strip 
from the centre of the lesion on the back of the hand, the clinical 
appearance of which now indicated rapid healing, especially at the 
margin. Pieces from this strip were fixed in absolute alcohol, subli- 
mate, and Zenker's fluid. Paraffin sections were stained with hsema- 
toxylin and eosin, Gram's method, preceded by carmine, and alkaline 
methylene-blue, with or without counter-stain with eosin. 

The histology of the skin lesion may be summarized as follows : It 
can be said at the outset that the histological appearances in this case 
are identical with those described by Gilchrist and by Wells. In 
fact, their descriptions would answer very well for this case also. 

The surface of the skin is covered by a horny layer of varying 
thickness, together with debris, polymorphonuclear leucocytes, blood 
disks, and bacteria, especially bacilli that take Gram's stain. In 
places small abscesses have broken through the horny layer, which 
lies directly on the granular or prickle layer. The striking feature 
in the sections is the great hyperplasia of the epithelium, very similar 
to rapid carcinomatous proliferation, and in the form of variously 
shaped and branching downgrowths of from 3 to 5 mm. in extent, 
which start from the interpapillary processes principally and cause 
great distortion of the papillary layer. In the larger columns of epi- 
thelial cells the central parts may show degeneration as well as dis- 
tinct homification. Isolated epithelial whorls, more or less completely 
hornified, also occur. The epithelial proliferations are generally 
separated from the fibrous tissues of the corium by quite a distinct 
layer of cylindrical epithelial cells, next to which occur typical prickle 
cells. Occasionally karyokinetic figures occur in the epithelial cells. 

Scattered throughout the entire epithelial portion are polymorpho- 
nuclear leucocytes, which occur between as well as within the cells. 
Numerous focal collections of leucocytes, which, when larger, form 
miliary abscesses, are found in all parts of the thickened epithelium, 
in the deep prolongations, near the surface as well as directly under- 
neath it, and at times they have broken through externally. The 
contents of these characteristic abscesses consist of leucocytes, with 
more or less nuclear fragmentation, desquamated epithelial cells, 
detritus of horny material, red blood-corpuscles, and the organism 
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peculiar to the process ; in some are also multinuclear giant cells of 
the tuberculous type. The epithelial cells around the abscesses seem 
to play an entirely passive role and to be flattened out by the pressure 
of the abscess contents. 

The connective tissue between the epithelial down-growths presents 
typical acute and subacute inflammatory changes ; the vessels are 
congested^ leucocytes are seen in the act of migration, and there are 
hemorrhagic extravasations as well as oedematous districts. The cell 
infiltration is marked in many places^ but there are but very few 
miliary abscesses, and no organisms have been found in the corium ; 
a few giant cells are present; endothelioid cells, plasma cells, and 
polymorphonuclear leucocytes make up the principal part of the infil- 
tration ; the mast cells are rather numerous. In places young con- 
nective tissue has formed. Occasional typical hyaline bodies, mostly 
as mulberry-shaped masses, are present. In one instance a large cell 
with a nucleus like that of plasma cells was filled with small hyaline 
spheres. 

As to the appendages of the skin present, it would seem that they 
play but a passive role ; the cells of the sweat glands are crowded 
apart by the inflammatory infiltration, and the hair follicles are the 
seat of a marked hyperkeratosis. 

The organisms in this case do not seem to be present in the tissues 
as numerously as in the cases previous reported. This impression is 
gained after carefully looking over a large number of sections from 
various parts of the area involved. All the mature organisms seen 
occur in the miliary abscesses in the epithelial proliferations (Figs. 1 
and 2), most often singly, sometimes in groups of from two to four; 
they are invariably situated outside of the cells ; not even the giant 
cells in this case contain any parasites. The parasites, when not 
budding, are round or oval, and about 10 to 12 mikrons in diameter ; 
they are surrounded by a homogeneous capsule, from which the finely 
granular protoplasm is separated by a clear zone of varying width ; 
in some the protoplasm contains a vacuole of varying size, which, in 
a few instances, occupies the larger part of the .cell, crowding the 
granules closely together inside the clear zone, which becomes indis- 
tinct ; in a few organisms the outer capsule contains oblong thicken- 
ings. Budding bodies in varying stages are present ; the granular 
protoplasm pushes the capsule and clear zone before it, forming an 

Am Phys 14 
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oval bud which grows larger and eventually separates from the mother 
organism. Methylene-blue gives the best stain of the parasite, the 
capsule assuming a deep blue color, the protoplasm a lighter blue. 
There are no red granules in the parasites when stained in this way, 
as described by Gilchrist. 

Cultures.^ Smears of soft material from the bit of skin first ex- 
cised contained a few bacilli and a very small number of round bodies 
similar to those found in the sections. Three glycerin-agar and three 
blood serum tubes were inoculated. The resulting colonies consisted 
of a bacillus mixed with a few large, round bodies ; attempts at iso- 
lation of the latter by means of the plate method failed. Two attempts 
at cultivating yeasts from the hand yielded pure growths of a patho- 
genic bacillus which belongs in the pseudo-diphtheria group. Numer- 
ous cultures were also made from the strip of skin removed October 
6th ; small pieces of tissue were rubbed over the surface of potato, 
glycerin, and glucose-agar ; inoculations were also made in Pasteur's 
fluid. After twenty-four hours there was a heavy growth upon all 
the solid media, consisting of a comparatively few large, clear bodies 
and bacilli. Isolated by the plate method the bacilli proved to be 
pseudo-diphtheria bacilli already found and an unidentified bacillus ; 
the plates also showed some colonies which consisted of round bodies 
of variable size ; in the subcultures these bodies were so closely and 
constantly associated with small coccus-like organisms that for a time 
grave doubts were felt as to the purity of the growth. In subcultures 
on glycerin and glucose-agar there were noticed, after several days, 
colonies with two distinct shades of color, namely, a creamy-yellow and 
an almost pure white. Now, from the yellow part the smears showed 
only small, round, or oval, often apparently budding, and deeply 
stained organisms, often not larger than large cocci, while the white 
colonies consisted of much larger, mostly quite clear, round bodies, 
varying in diameter from 7 to 10 mikrons. 

Inoculations of the smaller organism in the yellow colony on fluid 
media was followed in two or three days by the growth of a fine film 
on the surface, which consisted of small bodies, while the slight 
deposit at the bottom contained mostly larger forms. Inoculations 
on bouillon with the larger form gave the same results. Cultures of 

1 I am Indebted to Mr. H. E. Dayles for the successful isolation of the blastamyces in pore 
culture. 
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the smaller organisms on glucose- and glycerin-agar at room tempera- 
ture developed both forms, smears showing long chains of more or less 
deeply stained small bodies which were closely connected^ and at one 
end of the chain there would often be one or more of the large, clear 
organisms. It was also soon noticed that when a culture of the larger 
form became dry the organism seemed to gradually become smaller. 
It was therefore concluded that it concerned one and the same organ- 
ism, which in the course of artificial growth appeared in various sizes. 

This organism grows readily on all of the following media, the 
extent and rapidity of growth corresponding roughly to the order in 
which they are named, beginning with the most favorable : beer- wort 
agar, glucose- and glycerin-agar, Loeffler's blood serum, potato (alka- 
line), glucose- and glycerin-broth, lactose-, dextrose-, and saccharose- 
broth, agar-agar, gelatin, milk, and Pasteur's fluid. 

Agar and Gelatin Plaie%, On glycerin-agar plates pin-point sized 
and even larger colonies develop in twenty-four hours at 35° C. ; they 
are roundish and oval, rather coarsely but evenly granular and very 
light grayish in color. With a moderate magnification the individual 
yeast bodies are readily distinguishable, especially at the margins, 
where budding forms often occur (Fig. 3, Plate I.). As the colonies 
become larger the central part turns more opaque; the surface 
colonies are larger than the deep. 

The deep colonies on gelatin plates show the individual, clear, 
circular bodies very distinctly, while the surface growths are smaller, 
irregular in outline, more opaque, and composed of much smaller 
organisms. In the hanging drop colonies of gelatin small, opaque 
buds are seen between the large, clear organisms. Generally the 
process of budding results in the growth of small, round, colonies, but 
sometimes peculiar long outgrowths of two or more quite parallel rows 
of bodies develop, so that the colony becomes more or less club- 
shaped. 

Hanging drop cultures of bouillon show the multiplication by bud- 
ding very well, and also the structure of the organism (Fig. 4, Plate !.)• 

Agar. The organism grows most luxuriously upon 5 per cent, 
beer-wort-agar. On slanting wort- and glycerin-agar there develops 
in twenty-four hours an extensive grayish- or yellowish-white growth, 
without any special characteristics, and which spreads itself over the 
surface, and, especially in the case of the beer-wort-agar, gradually 
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creeps in between the medium and the glass. With time the growth 
becomes perhaps more purely white ; it remains quite soft and smooth 
on the surface. In from eight to fourteen days quite abundant, 
fluffy and feathery masses have grown down into the agar from the 
under surface of the superficial growth ; this is more marked on the 
beer-wort-agar. These peculiar feathery or downy outgrowths are 
roundish or cone-shaped^ the large ones being as much as 3 mm. in 
diameter ; they are very much like the down-growths characteristic of 
many varieties of streptothrix. 

In stab-cultures the surface is soon covered by a spreading, slightly 
raised smooth layer. The growth along the needle track becomes 
quite thick, and presents irregular, nodular, sometimes almost polypoid 
protuberances which give it a peculiar twisted appearance. In a few 
days this knobby trunk presents delicate lateral branches springing 
from various parts of the circumference and passing out into the 
medium at right angles to the stem, after the fashion of the branches 
of certain trees. These feathery, often extremely fine, lateral out- 
growths resemble very much the tree-like branchings of stab-cultures 
of many forms of streptothrix. 

On agar-agar the organism produces a rather light yellowish-brown 
pigment which smears show is in the form of small granules that 
occur about and upon some of the larger clear bodies. This property 
of pigment production is not observed upon any other media, and de- 
velops to a moderate degree on transplantation upon plain agar from 
whatsoever other medium it may be, but it is not absolutely constant. 

Gelatin. The growth on gelatin is rather scanty. There develops 
a flat, thin, pearly surface layer and an irregularly granular tapering 
growth along the needle track, with peculiar lateral outgrowths con- 
sisting of delicate tufts, straight or branching threads of varying 
Jength and thickness ; some of the threads break up into an extremely 
fine terminal network at some distance from the main stem. Gelatin 
is not liquefied. 

Serum, On Loeffler's serum the growth is quite extensive. 

Potato. On alkaline potato there forms in twenty-four hours a 
slight yellowish- white, raised growth of considerable extent; with 
time this increases materially, the margins being rounded and irregu- 
larly wavy. On acid potato the rate of growth is much slower. 

Bouillon. In bouillon there forms a granular, rather coarse, some- 
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times a little stringy sediment, and gradually small granular masses 
appear scattered throughout the fluid, which at first is quite clear. 
Sometimes a clear film develops on the surface. 

Milk, Moderate growth occurs in milk, without any change in 
reaction and without caseation. 

Fermentation Tests. The organism grows fairly well in the 
aerobic bulb of fermentation tubes containing lactose-, dextrose-, and 
saccharose-bouillon, made from sugar-free bouillon, prepared accord- 
ing to Theobald Smith's formula, but without fermentation. It 
also grows to a limited extent in Pasteur's fluid. It does not produce 

indol. 

Reaction to Oxygen. The organism does not grow in Buchner's 

jars. 

Temperature. The thermal death-point is 54° C. ; an exposure 
to this temperature for two minutes kills the organism. It is not 
killed by freezing ; cultures exposed to a temperature just above zero 
for two weeks and then frozen solid for two weeks, on inoculation 
gave rise to typical new colonies. 

Relation to Potassium Iodide and the Pseudo-diphtheria Bacillus, 
The rapid improvement of the local lesion under the use of iodide 
of potassium suggested the advisability of determining the effect if 
any of the presence of this drug in the media inoculated. It was 
found that a 1 per cent, iodide of potassium bouillon furnishes just 
as favorable a medium for the growth of the organism as ordinary 
broth. 

It also occurred to us that possibly the mixed infection with the 
pseudo-diphtheria bacillus referred to might play some role in the 
rapid healing of the lesions. The blastomyces was found to grow 
unhindered in the presence of the bacillus in the same media ; it de- 
velops just as rapidly in filtered two weeks-old bouillon cultures of 
the pseudo-diphtheria bacillus as in the ordinary broths. 

Morphology. The size, shape, and structure of the organism as 
it develops in artificial culture vary somewhat in the different media 
and with age. Some reference to this variability has already been 
made in connection with the account of the early efforts to obtain 
pure cultures. Fresh specimens mounted in salt solution, from the 
culture of glycerin-agar, show a highly refractive organism with a 
doubly contoured membrane. 
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The organism is not destroyed by caustic potash. It stains readily 
with the common aniline solutions, but the stain is rather deep and in 
many cases too diffuse, and the clearest pictures are obtained by a 
rather prolonged staining — fifteen to thirty minutes — of carefully 
made films in a 5 per cent, solution of methylene-blue and then wash- 
ing well with water. The films are made by suspending a small 
quantity of the culture in a drop of physiological salt solution or of 
distilled water and drying. This stain brings out the different parts 
of the cells, whereas other methods stain diffusely. 

Large bodies, such as seen in the tissues of the hand as well as in 
those of infected animals, are not constant in the cultures. However, 
as the organism begins to grow on most of the common solid media 
and under favorable circumstances, it generally presents an outer 
well-defined but thin membrane, which is separated from the proto- 
plasm proper by a clear and transparent zone. The size varies 
between 7 and 12 mikrons. The form is round or oval, sometimes 
polygonal on account of mutual pressure. Budding forms are very 
frequent, and occur in all stages. The process of budding seems to 
begin with the appearance of a small projection of the endosporium, 
which pushes the transparent zone and outer membrane in front of 
it ; very soon these layers enclose the new bud fully, and the point of 
attachment to the mother-cell may be either flattened or, later, drawn 
out into a slender pedicle. When the buds are small it is not always 
possible to recognize the various parts mentioned. In the fairly well- 
developed bodies the endosporium is vacuolated, and, generally, finely 
granular. Not rarely some of the granules may be coarse, of vary- 
ing size, and deeply stained, sometimes producing appearances that 
resemble the presence of a nucleus, but this is not constant. The 
vacuole, which may be large or small, is, as a rule, centrally located. 
Sometimes there is no vacuole. This is generally the case in young, 
small buds and newly separated bodies. As the culture becomes older 
the number of really large bodies with large vacuoles seems to gradually 
increase. The protoplasmic granules, which also become larger, are 
then either crowded to one side or arranged as a rim around the 
vacuole. In many of these bodies the transparent zone is no longer 
distinctly recognizable. Such large bodies are surrounded by numer- 
ous much smaller ones, sometimes vacuolated, sometimes not. In 
some preparations these bodies seem to lie in a gelatinous material. 
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In a glycerin-agar culture five weeks old or more large bodies are 
usually quite numerous. In some cultures the size of the cells, the 
extent of vacuolation^ etc., are quite uniform, in others rather 
variable. The uniform size, regular and characteristic form and large 
vacuoles of the cells in cultures obtained from an extensive and 
richly cellular exudate, produced by inserting a quantity of yeast-cells 
into the anterior chamber of a rabbit's eye^ have persisted unchanged 
through many generations grown on glycerin-agar. 

Large bodies with huge vacuoles are also prone to form in cultures 
on Loeffler's blood serum (Figs. 5, 6, and 7, Plate II.). 

With Gram's stain some organisms remain deeply and diffusely 
stained, while others are partially decolorized, frequently showing, 
however, three or more deeply colored granules at or upon the mar- 
gins of the bodies. 

By means of stained microscopic sections of the stab cultures in 
glucose-agar and gelatin it is readily determined that the peculiar 
lateral outgrowths and branchings observed in these cultures do not 
depend upon the formation of mycelium, but are composed of budding 
round forms only. This peculiar way of growing is therefore identi- 
cal with the development of the curious club-shaped colonies in the 
gelatin hanging drop. 

In liquid media, especially bouillon and Pasteur's fluid, as well as, 
but to a much less extent, on potato and other solid substance, the 
organism may be comparatively small. It appears that the buds 
become separated while still minute. Not rarely a parent cell is found 
surrounded by a number of minute, free as well as attached buds, 
many of which are so small as to resemble cocci. Now, these small 
bodies, which as a rule stain diffusely and homogeneously, may give 
rise to succeeding generations of small organisms, varying in size 
from 1 to 5 mikrons. Repeated budding without complete separation 
may give rise to chains and groups of various lengths and sizes. Cer- 
tain parts of smear preparations from cultures in Pasteur's fluid and 
bouillon may resemble very much those of a medium-sized micro- 
coccus, except that the yeast fungus may present rather pronounced 
variations in size (Fig. 8, Plate II.). When the minute forms cluster 
closely around large, vacuolated bodies, the first impression, that it 
concerns a mixed culture, is certainly not surprising. 

In some cultures a distinct mycelium develops. This is most notice- 
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able in Pasteur's fluid and bouillon, but myceliod growth forms may 
occur to a very slight degree in all media — e. g.^ plain agar. The 
formation of mycelium is due apparently to a gradual elongation of 
individual organisms of the smaller type, resulting in the early stages 
in irregularly cylindrical shaped bodies, which later grow out into 
either curved or fairly straight, rather thick rods of varying lengths, 
or, more rarely, form long coiled threads. Buds may arise from any 
part of the mycelium, and they may be sessile or pedunculated. 
When buds separate from the ends of a rod and grow in length, or 
when all the members in a chain of organisms begin to elongate, a 
segmented mycelium is formed. The appearance between the ends of 
two segments of new buds which also grow out long, or the disloca- 
tion of a segment from its position in the mycelium, may give rise to 
quite typical false ramifications. The cylindrical masses, the rods 
and threads vary in thickness, the average being about 5 mikrons. 
For the most part the substance of the mycelium is solid and dense, 
staining diffusely, but parts occur in which there is a membrane 
enclosing an empty space containing in places finer or coarser 
granules (Fig. 9, Plate III.). 

Cultures on agar-agar are frequently characterized by the produc- 
tion of a granular, yellowish -brown, at times also reddish, pigment. 
Here are found medium sized typical bodies, quite a few oblong and 
elongated, narrow, diffusely stained forms, but no typical mycelium , 
and also a considerable number of round bodies covered and sur- 
rounded by yellow or yellowish-brown pigment granules, which are 
quite uniform in size (Fig. 10, Plate III.). There is no pigment about 
the long forms. In the early stages of pigment formation the granules 
appear in the immediate vicinity of the outer capsule, both within as 
well as outside it. As the amount of pigment about an organism in- 
creases, the endosporium disappears — a fact pointing to a pigmentary 
degeneration of these bodies. The rather limited growth on plain 
agar has already been mentioned. 

Animal Experiments. 

1. A minute fragment of the first bit of skin was inserted into the 
peritoneal cavity of a guinea-pig, which died a month later, greatly 
emaciated. There were no changes at the point of inoculation, or 
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in the peritoneal cavity, cultures from the small amount of clear 
fluid in which remained sterile. The organs contained in pure form 
the pseudo-diphtheria bacillus, previously isolated from the hand. 
The liver was extensively necrotic and cirrhotic, but these changes 
are attributable to the bacillus solely. 

2. A white rat was inoculated subcutaneously with 1.5 c.c. of a 
bouillon culture. A small local abscess formed. The animal died in 
ten days. The abscess cavity contained a few c.c. of a whitish-yellow 
viscid pus, from which the blastomyces grew in pure culture. The 
internal organs were sterile. 

Microscopic examination of the abscess wall shows a thin capsule 
of young fibrous tissue covered by a quite thick layer of pus cells 
and nuclear detritus, among which rather small, doubly contoured, 
circular bodies, resembling blastomycetes, are seen. The liver con- 
tains a few minute foci of typical granulation tissue, composed of 
plasma cells, endothelioid cells, small giant cells, and polymorpho- 
nuclear leucocytes; but it is not possible to find any typical organisms 
in these areas. There are quite a number of small, similar foci in 
lungs, especially around the bronchi, and in the giant cells of these 
areas occasional rather typical round bodies are observed. The other 
organs are normal. 

3. A gray mouse died five days after receiving 1 c.c. of a bouillon 
culture subcutaneously. The abscess which had formed contained 
the organism in pure culture, while the internal organs were normal. 

4. A medium- sized rabbit died forty -eight hours after a subcu- 
taneous inoculation of 2.5 c.c. of a bouillon culture. Cultures from 
the internal organs remained sterile. There is an extensive cocci- 
diosis of the liver. There were numerous minute foci in the lungs 
composed of epithelioid and giant cells, as well as leucocytes, with 
considerable nuclear degeneration. In some of the giant cells are 
circular bodies resembling the organism injected, as well as small, 
round bodies that stained rather diffusely with methylene-blue, pre- 
senting a faint peripheral transparent zone. (There is no record of 
the condition at the site of the inoculation.) 

5. A white rat received 1.5 c.c. of a bouillon culture. Viscid, yel- 
low pus formed about the point of inoculation, and the organism was 
reclaimed in pure culture. The animal died five days after the injec- 
tion. The internal organs contained the staphylococcus albus. 
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6. A gray mouse was inoculated subcutaneously with 1 c.c. of a 
bouillon culture. It died in five days. The small abscess that had 
formed contained the organisms, as well as staphylococcus albus. The 
latter organism was present in all the internal organs. 

7. A small part of a colony on agar was inserted into the anterior 
chamber of the left eye of a large male rabbit. There gradually 
developed a hypopyon, with softening and threatened destruction of 
the cornea. The animal was killed after two weeks. The internal 
organs macroscopically healthy. The anterior chamber filled to dis- 
tention with a semi-solid, yellowish-gray material, which, when spread 
out on cover-slips and treated with hydrate of potassium, contained 
numerous spherical bodies. Inoculations with this material on 
glycerin-agar gives a rich and pure growth of the blastomyces. Cul- 
tures from other organs sterile. Sections of the eye show the anterior 
chamber to be filled with cellular detritus, among which are a number 
of round, deeply stained bodies, surrounded by a rather faint halo 
but no distinct outer membrane. The lens is largely softened, and 
the iris is the seat of a diffuse cellular infiltration. The iris also 
contains rather small, deeply stained, round bodies, which at times 
are surrounded by minute, hyaline-like formations that take the 
methylene-blue stain very intensely. 

8. A small bit of a yeast culture on glycerin-agar was inserted into 
the anterior chamber of a large white rabbit. The anterior chamber 
rapidly filled with a white exudate, the cornea became opaque, and 
a mucopurulent conjunctivitis developed, which soon ceased. Three 
weeks after the inoculation the cornea had become quite opaque and 
vascularized, and the anterior chamber contained a large, roundish 
yellow mass, which has since slowly enlarged. At present, February 
27, 1899, ttie eye is of about normal size, apparently blind, and the 
yellow growth does not show any signs of diminution. The rabbit 
seems to be in good general health. 

9. A guinea-pig received 1 c.c. of a bouillon culture in the abdo- 
men. It remained quite well, and was killed five weeks later. There 
were numerous small, grayish-yellow, translucent areas in the lungs ; 
the other organs were healthy. Cultures from all the internal organs 
remained sterile. Microscopically the areas in the lun^ consisted of 
foci of granulation tissue without any giant cells, but with extensive 
nuclear fragmentation. Only a few round bodies are to be found, 
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after prolonged search in numerous sections, stained with methjlene- 
blue, as well as by other methods. 

10. A white rat received 1 c.c. of a bouillon culture in the abdom- 
inal cavity. It died thirty-four days later. The lungs contained 
pinhead sized and larger areas of a grayish, rather soft appearance. 
Smears from these, treated with caustic potash, showed numerous 
large, round, doubly contoured bodies. The microscopic sections 
showed extensive bronchopneumonic areas of an inflammatory tissue, 
with marked nuclear fragmentation and quite a number of large round 
bodies, which stained diffusely. (Unfortunately, no cultures were 
made in this case.) 

11. A medium-sized rabbit was injected with 0.5 c.c. of a bouillon 
suspension through the ear vein. Considerable swelling resulted, 
which healed after three weeks with marked deformity. The animal, 
which seemed well, was killed thirty-seven days later. The lungs 
contained a few small nodules ; the liver was the seat of a marked 
coccidiosis. Cultures from all the organs remained sterile. Sections 
from the lungs show miliary foci of young granulation tissue, but 
typical blastomyces are not to be found. 

12. A medium-sized dog was injected with 2 c.c. of a bouillon 
suspension into the peritoneal cavity. The animal remained well, 
and was killed forty days later. All the organs were normal and 
sterile. 

13. A large black rabbit received into the circulation 4 c.c. of a 
bouillon suspension of a culture on beer-wort-agar. It died during 
the following night. The lungs were (edematous, the thymus ecchy- 
motic, the liver swollen, soft, and mottled. The spleen and the kid- 
neys appeared normal. 

Bacteriological Examination, Smears from the various organs 
show numerous clear, round bodies not destroyed by KOH ; they 
are most plentiful in the smears from the lungs and kidneys. 

Inoculation from the various organs on glycerin-agar give rise to 
numerous colonies of blastomyces, most numerous in the tubes from 
the kidneys. The cultures from the liver and spleen also contain the 
colon bacillus. Only one colony of budding fungi developed in the 
tube from the heart's blood. 

Histological Examination. The lungs are extremely congested, 
and the capillaries seem to contain rather many polymorphonuclear 
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leucocytes. In the alveolar walls are numerous small foci of cell 
accumulation, with marked nuclear fragmentation, and quite typical 
blastomycetes are found in the interior of some of these areas of 
necrosis. The alveoli and bronchi contain a fine, granular material, 
in which lie occasional round homogeneous bodies. 

The liver and spleen show no special changes. 

The kidneys show quite extensive changes in the glomeruli, con- 
sisting in a granular disintegration of smaller or larger portions of 
some of the capillary tufts and of a more or less pronounced general 
accumulation of granular detritus in the subscapular space, the cells 
in the lining of which are generally well preserved. The epithelium 
of the convoluted tubules is very granular, and the lumen is filled 
with granular material. The vessels are generally congested. Lying 
in the glomeruli, the intertubular vessels, and in the granular mate- 
rial are a few oval or round bodies about as large as a red blood- 
corpuscle, which stain difiusely with the gentian-violet of Gram's 
method. 

14. On February 15, 1899, a guinea-pig, weighing 392 grammes, 
received in the abdomen 12 c.c. of a bouillon culture of the blasto- 
myces heated to 59° C. for one hour. It became rapidly emaciated. 
On February 17th it weighed 340 grammes, on the 20th 285 
grammes, on the 22d 250 grammes ; it died on the 22d. There was 
marked emaciation, but no macroscopic lesions in any of the organs 
or tissues. Cultures from the organs and from the heart's blood 
remained sterile. 

Remarks. 

The organism here described differs considerably from the blasto- 
myces dermatitidis of Gilchrist and Stokes, which so far is the only 
blastomyces of similar origin with which to make comparisons. 
Hesser's brief description, in his preliminary report on the organism 
isolated by him from a small cutaneous or subcutaneous abscess, only 
contained a few general statements. Our organism grows much more 
rapidly than the one of Gilchrist and Stokes ; the formation of 
mycelium is not nearly so marked as in their cultures, in which were 
not seen the peculiar down- and out-growths and lateral bi*anchings 
nor the pigment formation on agar-agar characteristic of the blasto- 
myces now described. Both organisms correspond, however, in their 
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action on gelatin, which is not liquefied in the non-production of 
indol, and in the complete absence of fermentation of various sugars. 
Morphologically they are also quite or nearly alike. Gilchrist and 
Stokes make no mention of such great variability in the size as 
observed in our organism. 

With regard to the pathogenic a<;tion of these two organisms, 
attention may be called to the great similarity, amounting to perfect 
identity, in the histological changes produced by them in the human 
skin. The marked epithelial hyperplasia, the diffuse more or less 
chronic inflammatory processes associated with the formation of giant 
cells, and of the characteristic miliary abscesses in the epithelium and 
elsewhere in the skin, together with the presence, especially in the 
abscesses, of the round, double contoured, budding organisms, consti- 
tute the histological picture of blastomycetic dermatitis as now under- 
stood. Gilchrist and Stokes found that the blastomyces isolated by 
them would produce nodules of a chronic inflammatory nature when 
inoculated into the dog, horse, sheep, and guinea-pig, whereas white 
mice and rabbits seemed immune. Our organism may be said to be 
pathogenic to rabbits, guinea-pigs, white rats, and gray mice. It is 
probably harmless as to dogs,^as far as can be judged from one intra- 
peritoneal inoculation of this animal. Its local action may be char- 
acterized as necrotic and leuco tactic, associated with or followed by 
the growth of an inflammatory granulation tissue, corresponding, in 
the latter respect, to the majority of the pathogenic yeasts studied 
by various Italian investigators, by Lydia Rabniowitsch and others. 
Its general action may be regarded as slowly toxic, leading, after a 
varying length of time, to death from marasmus, and, as experiment 
No. 14 shows, the dead cultures possess a marked marantic effect. It 
corresponds, therefore, very closely to those varieties of pathogenic 
blastomycetes which, according to Casagrandi,^ produce local necrotic 

1 Since wiltiDg the above the following experiment has been made : On March 22d 8 com. 
of a booillon Buspenaion of blastomycetes were injected into the Jugular vein of a small dog, 
which died greatly emaciated AprU 17th, the autopsy and microscopical examination showing 
minute foci of granulation tissue throughout the lungs, and softened cellular areas with yel* 
lowlsh contents in the medullary portion of the kidneys. The blastomycetes were recovered 
in pure growth and in large numbers from the lungs and the kidneys. No growths of any 
kind reinlted ftom the inoculation on glycerin-agar and blood serum of 1 ccm. of the heart's 
blood. 

s Ueber die pathogene Wirkung der Blastomyceten, Centr&bl. f. Bakt. Abth. I., 1898, xziv. 
p. 754. 
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or suppurating foci, or permanent nodules and a fatal marasmus. It 
could, probably^ not be said that toxic and marantic effects have been 
so pronounced as to have been definitely recognized in the few care- 
fully observed instances of human blastomycetic infection so far 
recorded, but certainly the marked decline in weight noted by Prof 
Hyde in this case is very suggestive of this effect, and is, therefore, in 
full accord with the experimental observations. 

That certain blastomycetes may produce more distinctly suppura- 
tive changes in the skin and also elsewhere in man, as well as in 
animals, has been clearly shown in the now classical case of Busse,^ 
by Hessler's case, and in the experimental study of the question of 
suppuration from yeasts by Nesczadimenko.^ In connection with this 
reference may also be made to the instance of refractory subcutaneous 
abscesses caused by a fungus possibly related to the sporotricha 
described by Schenck.' 

To return to the consideration of the blastomycetes studied by Gil- 
christ and Stokes and by me, it might be regarded as quite clearly 
demonstrated from the foregoing that the clinical and histological 
pictures of blastomycetic dermatitis, which from these aspects would 
appear as a distinct entity, may be produced by organisms which 
differ so much in certain cultural and pathogenic characteristics that 
they must be regarded as separate, though closely related, varieties. 
In view of the present unsatisfactory status of classification of the 
lower fungi and the blastomycetes, it is desirable to refrain from be- 
coming dogmatic. Casagrandi, for instance, found it quite impossible 
to classify the blastomycetes upon either morphological or biological 
grounds, because of the pronounced variability of the individual forms. 

« 

1 The dermatological aspects of Buase's case has been fuUy considered by Buschke in an 
article entitled *' Ueber Hautblastomykoee." (Verb. d. vi. Deutschen DermatoL-Congreeses). 
Unfortunately this article came to my notice too late to be considered at this time. 

• Zur Pathogenese der Blastomyceten, I Hefeeiterungsftage. Centralbl. f. Bakt. Ablh. I., 
1899, XXV. p. 56. 

3 Bulletin of the Johns Hopkins Hospital, 1898, ix. 286. 
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Explanation of Plates. 

PlJ^TK I. 

Pig. 1. A miliary abscess in the opithelinm of the hand, containing in its upper half, a 
group of three oiganisms. X 220. 
Fig. 2. The three organisms in Fig. la, more highly magnified, x 1500. 

Plate II. 

Fig. 3. A colony of the organisms on glycerin-agar. X 250. 

Fig. 4. The organism as seen In a hanging drop culture of bouillon. X 1000. 

Fiq. 5. Vacuolated and solid difnisely stained organisms from glycerin-agar culture, x 1000. 

Platk III. 

Fig. 6. Budding organisms. Gentian-yiolet. x 1000. 

Fig. 7. Large vacuolated and small solid bodies ftom a blood serum culture five weeks old. 
X 1000. 

Fig. ft. Chains of the minute form. X 1000. 

■ 

Plate IV. 

Fig. 9. The development of mycelium with sessile and pedunculated buds. X 1000. 
Fig. 10. The development of pigment granules around and upon some of the larger cells in 
cultures on plain agar. Several elongated forms are present. X 1000. 



AN EXPERIMENTAL RESEARCH INDICATING THAT 

PARAXANTHIN-POISONING IS NOT THE CAUSE 

OF EPILEPSY OR MIGRAINE. 



By FRANZ PFAFF. M.L)., 

OK BOSTON. 



With Introduction. 



By JAMES J. PUTNAM, M.D., 

OF BOSTON. 



ToXiGMic theories, to account for the outbreak of functional nervous 
disorders, have long exerted a fascination proportionate alike to our 
sense of the inadequacy of other sorts of explanations and to our 
growing recognition of the fact that it is to physiological chemistry 
that we must look for the next great step toward the solution of many 
of these mysteries. This fa^t will readily justify renewed discussion 
of the interesting theory proposed by Dr. Rachford, in 1895, to ac- 
count for migraine and migrainous epilepsy, and other paroxysmal 
affections of the nervous system. 

Dr. Rachford stated, as will be remembered, that he had found the 
urines passed immediately after such attacks as these to contain rela- 
tively large amounts of paraxanthin, which in normal urine is present 
only in minute proportions, and that these specimens showed u greatly 
increased toxicity when injected into mice. 

The literature of the subject, so far as these particular observations 
are concerned, is not large. Dr. Rachford himself has published 
several papers,* and reference has been made to his observations by 
various Avriters at home and abroad, but, so far as I know, no control 
experiments have hitherto been reported. 

The matter seemed of such importance that Dr. PfafF agreed, nearly 

1 See TuANSACTioNs OP THE Association op American Physicians, 1895-1897. 
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two years ago, at my request, to repeat Rachford*s experiments, using 
specimens furnished by my private and hospital patients. 

The analyses proved to be tedious and troublesome, usually requir- 
ing, as Dr. Pfaff will state, three months or more for completion, and 
it is partly owing to this fact and partly to the difficulty of obtaining 
suitable cases, especially of typical migraine, that we can oflFer but a 
small aggregate number of observations. Nevertheless, it is justifiable 
to base conclusions upon them, because the results obtained were satis- 
factory in the sense of being uniform. 

Fourteen specimens of urine, of not less than four litres each, from 
four of migraine and ten of epilepsy,* have been analysed, each speci- 
men representing the quantity passed during and immediately after 
an attack, the latter being collected until it made up the four litres. 
The epileptic patients were of different ages — young, middle-aged, 
and elderly — and the case of one of the latter was of the sort that 
Rachford specifically refers to as important — that, namely, where 
epilepsy supervenes on typical migraine. 

For the sake of comparison and in order to collect paraxanthin, five 
thousand litres of essentially normal urine were obtained by Dr. Pfaff 
from prisoners in the Suffolk Jail, and a large quantity from patients 
in the Massachusetts General Hospital. 

The experiments did not confirm Dr. Rachford's conclusions as 
regards paraxanthin, and did suggest another possible cause of the 
toxic symptoms which he observed in the guinea-pig and mice experi- 
ments. 

We wish to express our appreciation of Dr. Rachford's courtesy in 
aiding in the research by sending us one of his final fluids. 

Whatever may be the conclusion in regard to the particular point 
here at issue, the only way in which the truth can be arrived at is by 
investigating each new lead that suggests itself, and then by compar- 
ing our results. 

Unfortunately, even when toxic substances are found in the excre- 
tions in association with attacks of nervous symptoms, it cannot be 
confidently asserted that we have to deal with a cause rather than with 
an effect of the outbreak or of the outbreak's cause. There are many 
pitfalls to be avoided, as every one must admit who takes the pains to 

> One of these Bpedmens, fifteen litres in amonnt, represented, the mixed urines from a 
number of children of the Epileptic Hospital, at Baldwinvllle. 

Am Pbys 15 
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read the cautious, critical statements of those who participated in the 

debate at Berlin last summer upon the poisons of intestinal origin, 

before the Congress for Internal Medicine. 

James J. Putnam. 

The method which we followed^ for isolation of paraxanthin from 
urine was exactly the same which Salomon had used, and which Dr. 
Rachford had also adopted in his experiments. 

The main outline of this method is as follows: The earthy 
phosphates are precipitated from the urine by ammonia. After 
standing some time (twenty-four hours) the clear urine is separated 
from the precipitates by decantation. This ammoniacal urine, freed 
from phosphates, is precipitated by silver nitrate. The resulting silver 
precipitate of the different xanthin derivatives is washed with water 
till the wash-water contains only traces of chlorides and is no longer 
of urine color. These washed silver precipitates are suspended in 
water, decomposed by sulphuretted hydrogen, and filtered. The fil- 
trate is then concentrated to a smaller bulk. On cooling, a deposit 
forms of uric acid and other impurities, from which the clear liquid 
is separated by filtration. The different xanthin bodies— dissolved in 
this solution — are precipitated now for the second time with silver 
nitrate, the solution having been previously made alkaline with am- 
monia. The resulting precipitate is washed, and finally dissolved in 
hot nitric acid of specific gravity of 1.1. On cooling, a precipitate 
forms containing the double salt of hypoxanthin, whereas similar salts 
of paraxanthin and xanthin remain in solution. The latter salts are 
precipitated in the form of simple silver salts from their solution in 
nitric acid by ammonia. The resulting precipitate is washed repeat- 
edly with water and again decomposed with HjS and filtered, and the 
filtrate evaporated to a small bulk. By a process of fractional con- 
centration the xanthin is separated from the paraxanthin. Both these 
substances may be so obtained in solid crystalline form. 

Dr. Rachford did not isolate the paraxanthin contained in the final 
solution. He only separated out the xanthin by concentration, and 
so obtained at last a solution which he supposed to contain paraxan- 
thin, and this solution he called the '"final fluid/* He claims, how- 
ever, that urine passed by patients during and after an attack of 

1 This research was made at the laboratories of the Harvard Medical School and the Massa- 

ChusotLs General Hospital. 
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migraine or migrainous epilepsy or kindred diseases yields a ^' final 
fluid*' containing paraxanthin in enormously increased quantity (so 
that a drop of such ^^ final fluid," if injected into mice, may produce 
poisoning identical with that following an injection of paraxanthin), 
whereas the ''final fluid" obtained from urine passed between the 
attacks does not contain an increased quantity of paraxanthin. The 
quantity of urine which is necessary for analysis^ according to Dr. 
Rachford, is usually three litres, though a smaller quantity will some- 
times give positive results. Dr. Rachford draws the conclusion from 
his experiments that migraine and kindred disorders (which he spe- 
cifies) are caused by paraxanthin poisoning. I may add here that 
Salomon, to whom we owe most of our knowledge of the presence of 
paraxanthin in normal urine, claims that from one thousand litres of 
normal urine one gramme of paraxanthin may be obtained ; that is to 
say, one litre of urine contains about one milligramme of paraxanthin. 
He advises that for detecting this substance fifty to one hundred litres 
of urine should be taken, since if small quantities are used it may 
easily happen that no paraxanthin at all will be found in the final 
solution. Salomon himself failed occasionally to find paraxanthin in 
quantities of urine varying from six to ten litres. 

As already remarked. Dr. Rachford did not isolate the paraxanthin 
from his '' final fluid," relying mainly on his experiments on animals 
to detect its presence. He injected small quantities of the ''final 
fluid " into mice or guinea-pigs subcutaneously. In certain cases the 
^' final fluid" produced in the animals experimented upon a very 
marked increase of the reflex excitability of the central nervous sys- 
tem^ and he then concluded that this fluid contained paraxanthin in 
increased quantity. The animals showed in these cases very soon 
after the injection convulsive movements, which were followed by 
clonic contractions of all the skeletal muscles. Dyspnoea and gasping 
respiration, were also present. 

In order to become familiar with the process of isolation of para- 
xanthin from urine, we extracted this substance from five thousand 
litres of normal urine, collected from the inmates of different prisons 
in Boston. We obtained from this large amount of urine paraxanthin 
in quantities corresponding to the results which Salomon obtained, but 
we could not find any difference between the quantity found in the 
normal urine and that in urine collected from the diff'erent patients. 
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In a few instances paraxanthin crystals could be detected with the 
microscope in the residue of the " final fluid '' obtained from the urine 
of these patients. But that substance was never obtained, even from 
six litres of such urine, in suflBcient quantity to justify the assumption 
that it could account for such toxic symptoms as had been observed 
to follow the injection of a few drops of the "final fluid " into mice; 
and, moreover, no such toxic symptoms occurred, provided the fluid 
was free from impurities, such as chlorides, nitrates, ammonium com- 
pounds, and other inorganic substances. 

In the tedious process of the preparation of the so-called " final 
fluid " from urine such impurities are not easily gotten rid of. But 
the absence of these impurities — which could interfere with the physio- 
logical test upon animals — must be clearly proven before any impor- 
tance can be attached to physiological experiments done with such an 
indefinite body as a " final fluid " represents. 

It will be remembered that in the preparation of the " final fluid " 
the different xanthin bodies which are present in the normal urine are 
repeatedly precipitated from their ammoniacal solution by silver ni- 
trates. The silver precipitate of these xanthin bodies is a very vol- 
uminous precipitate and retains ammonia and ammonium salts very 
tenaciously. To free the silver precipitates from the adherent am- 
monium compounds, it is often necessary to wash repeatedly with 
distilled water for three or four weeks continuously ; otherwise the 
''final fluid" may contain ammonium compounds in such quantities 
as would vitiate the conclusions to be drawn from the experiments 
upon animals. 

With one of our "final fluids," from the urine of an epileptic 
patient, we obtained symptoms of poisoning in mice which corre- 
sponded to those Dr. Rachford had seen in his experiments. But 
on examining more closely the fluid used in this experiment we dis- 
covered the presence of a large quantity of ammonium compounds 
which had remained in consequence of imperfect washing of the silver 
precipitates of the different xanthins. As soon as we had eliminated 
these ammonium compounds the fluid lost its toxic property. The 
toxic effect of the impure final solution had obviously been due to the 
ammonia it contained, and not, as we first supposed, to an increase of 
paraxanthin. 

The fact that the contamination with ammonia may in fact have 
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accounted for Dr. Rachford's result is shown by our observations on 
the one "final fluid" which Dr. Rachford kindly sent us for exam- 
ination. This fluid produced the characteristic toxic symptoms which 
Dr. Rachford had claimed as due to paraxanthin-poisoning, but it 
contained 17 per cent, of ammonia as impurity. After we purified it, 
so that it no longer contained ammonia, it had no toxic action on mice. 
On the other hand, a watery solution of ammonium chloride contain- 
ing ammonia in such quantities as there was found in Dr. Rachford's 
" final fluid " produced in mice symptoms identical with those of the 
fluid itself before elimination of the ammonia. 

The difficulty of separating the adherent ammonium compounds 
from the silvef precipitates of xanthin and paraxanthin, and of ob- 
taining an ammonium-free ** final fluid" for the experiments on ani- 
mals, had evidently been encountered by another investigator. We 
received, namely, a "final fluid" prepared in a hospital in Canada, 
with the request to test it for the presence of paraxanthin. This fluid 
gave the action on mice which Dr. Rachford had described, but it 
contained over 20 per cent, of ammonia as impurity and no para- 
xanthin. 



DISCUSSION. 

Dr. B. K. Rachford : As Dr. PfafiT has said, I depended chiefly on the 
physiological test for the identification of paraxanthin in my final fluids. I 
did not, however, depend exclusively upon this test. I always subjected my 
final fluids to the chemical tests for xanthin and paraxanthin which I have 
described in my previous papers. 

The xanthin test was as follows : A drop or two of the suspected liquid and 
two drops of C. P. nitric acid are evaporated over an alcohol lamp ; when 
xanthin is present a lemon-yellow residue is left. This is not changed by 
ammonium hydrate, but changes into a purple-red with potassium hydrate. 

For paraxanthin I used the following chemical tests : A few drops of a 
concentrated solution of potassium, or sodium hydrate, are added to a few 
drops of the suspected liquid ; a white, glittering precipitate is formed if 
the suspected solution contained very much paraxanthin ; if a little para- 
xanthin is present the solution will be only cloudy, but will increase in 
cloudiness after standing a while. 

AVhen by these chemical tests I detected the presence of xanthin and 
paraxanthin in my final fluids, I then made the final test by injecting a drop 
or two of these fluids into the mouse, or four or five drops into a guinea-pig. 
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If these animals passed into a tetanus and a little later died in a clonic 
tetanic convulsion, I then concluded that my final fluids contained an excess 
of the xanthin group, and expressed the opinion that the important toxic 
principle in these fluids was paraxanthin. I did not, however, believe that 
paraxanthin was the only factor in producing these symptoms, and always 
in my papers spoke of the conditions as a leucomain-poisoning, believing 
that other leucomains besides paraxanthin were in part responsible for the 
toxicity of my final fluids. My reason for believing that paraxanthin was 
the most toxic principle in these final fluids was that the physiological action 
of paraxanthin as described by Salomon corresponded with the physiological 
action of my final fluids—that is to say, when the animals were injected the 
following symptoms resulted: nervousness, extreme reflex excitability, almost 
a tetanus, and later convulsive movements, clonic tetanic stiflening of all the 
muscles, dyspnoea, asphyxia, and death in tetanic convulsions. 

By these methods I obtained the uniform results which I have described 
in the papers read before this Society ; and here, again, I wish to say that my 
recent observations have confirmed the opinion previously expressed, that 
the xanthin bodies are important etiological faxitors in producing migraine. 

We are under great obligations to Dr. Pfafl'for this valuable contribution, 
in which he concludes that paraxanthin is not an etiological factor in pro- 
ducing migraine. This work of Dr. Pfaff 's was begun and carried on at my 
urgent request, and the evidence which he has presented is most important 
in the settlement of this difficult question. 

But in ihe search for truth, it must not be overlooked that I obtained, by 
the method outlined by me in papers read before this Society, final fluids 
from the urines of migrainous patients which responded to the chemical testa 
for xanthin and paraxantnin, and which were toxic for mice and guinea- 
pigs, with the symptoms above noted ; and that I did not obtain from other 
pathological urines or normal urines final fluids showing the same chemical 
reaction or having the same toxicity. I made many examinations of urines, 
and often demonstrated to groups of medical friends the toxicity of the final 
fluids from migrainous urines, and the non-toxicity of final fluids obtained 
in exactly the same way from normal urines. These examinations I have 
made so often, and with such uniform results, that I do not admit that there 
is room for doubt that the method used and described by me yielded 
poisonous final fluids from migrainous urines and non-poisonous final fluids 
from normal urines. 

The important question, therefore, is, What are the causes of toxicity in 
these final fluids? Dr. Pfaff tells us that paraxanthin is not one of them, and 
that the urines of migrainous patients do not contain paraxanthin in suffi- 
cient quantity to make them poisonous. Future observations must determine 
whether Dr. Pfaff is right in this opinion. But even if Dr. PfafF be right ia 
his opinion, it does not affect the value of my work in this field. The fact 
remains that working by approved chemical methods for the isolation of the 
xanthin bases, I obtained from migrainous urines final fluids which reacted 
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to approved chemical teats for parazanthin and xanthio, and which when 
injected into mice produced the symptoms of paraxanthin-poisoning as 
outlined by Salomon. It may be that these tests for paraxanthin are not 
reliable ; however this may be, I am quite sure that my final fluids from 
migrainous urines contained an excess of the xanthin bodies, and that these 
final fluids were poisonous to mice; and, also, that the final fluids obtained 
from normal urines did not contain an excess of the xanthin group, and were 
not poisonous to mice. 

Now, a word as to the cause of the toxicity of my final fluids. By corre- 
spondence with Dr. Pfafi* my attention was called to the possibility that the 
ammonium in my final fluids might account for their toxicity. By reference 
to the method which I presented to this Society in 1895, it will be seen that 
my final fiuids would contain a certain amount of ammonium in combination 
with the xanthin group. After Dr. Pfaff's suggestion as to the toxicity 
which the ammonium might give to my final fluids, I found that when I 
eliminated the ammonium from these fluids they lost for the most part their 
toxicity. This came as a great surprise to me, but still I did not understand 
why the final fluids from migrainous urines were toxic and those from normal 
urines were not. Both were treated alike and both contained ammonium in 
combination. It then occurred to me that my final fiuids from migrainous 
urines, containing more of the xanthin bodies, would for this reason contain 
more ammonium in combination with this xanthin group. This, however, 
failed to fully account for the toxicity of my final fluids, since careful chem- 
ical analysis showed that as little as 0.1097 per cent, of ammonium in some 
of my final fluids was sufficient to make them toxic, and that this percentage 
of ammonium, sla found in a solution of any of the ordinary salts of ammo- 
nium, was not at all toxic for mice. 

The conclusion, therefore, seemed inevitable that the toxic bodies in my 
final fiuids were ammonium compounds of the xanthin bodies, and that these 
compounds of ammonium were much more poisonous than the ordinary salts 
of ammonium, such as the chloride. 

The suggestion herein contained, that the ammonium compounds with the 
xanthin bodies play an important r6Ie in the etiology of migraine is of 
clinical and pathological importance, and points to the inactivity of the 
liver as a most important factor in producing this disease. At the present 
time it seems a well-established physiological fact, that ammonium com- 
pounds, especially the carbonate, are the most important antecedents of 
urea, and that it is an important function of the liver to convert these am- 
monium compounds into urea. When the liver is extirpated the ammonium 
compounds in the blood are increased and urea diminished. With these 
facte in mind one can readily understand how the inactivity of the liver 
which commonly precedes or accompanies a migrainous attack may result in 
the accumulation of sufficient ammonium in the blood to combine with the 
xanthin bodies, which my experiments lead me to believe are in excess in 
this condition, and in that way contribute an important part to the auto- 
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intoxication which is the cause of the severe nervous symptoms called 
migraine. 

In conclusion, I may say that at the present time my experiments strongly 
corroborate this theory, and I need scarcely add that the present mode of 
treatment of this condition with remedies acting upon the liver and intes- 
tinal canal finds support in this theory. 

I wish also to say that the final fluid which I sent to Dr. Pfaff contained 
many times more than the average amount of ammonium found in my final 
fluids, as I have since learned by careful chemical analyses. Some of them, 
as I have already noted, contained as little as 0.1 per cent, of ammonium. 
This is in striking contrast with the 17 per cent, found by Dr. Pfaff in the 
final fluid which he examined. 

Dr. Hbrter: It is clear from the discussion that has taken place that 
very opposite opinions are held in regard to the importance of paraxantbin 
in the production of migraine. It is also apparent, I think, that the ultimate 
solution of this question, no matter which view is correct, must hang very 
largely upon technical considerations. It is, therefore, difficult for anybody 
to express an opinion upon so complicated a problem, unless he has had 
ctmsiderable experience with the very methods spoken of. I have not had 
sufficient experience to enable me to reach a conclusion on this question, 
but such as I have had leads me to believe that the burden of proof rests 
upon Dr. Rachford. I think it is, on the whole, probable that the material 
that Dr. Bachford has used owes its toxicity not solely to paraxantbin but 
to substances left in the final fluid, and which it is difficult to get rid of. I 
have found difficulty in getting rid of both the ammonium salts and the 
potassium salts of the urine, and either may give rise to symptoms in rabbits 
that are indistinguishable from the symptoms referred to paraxantbin. I 
have used the methods employed by Dr. Rachford for the separation of 
paraxantbin from the urine of migraine, and have obtained entirely nega- 
tive results, just as Dr. Pfaff has done. I do not feel that this settles the 
question, but am convinced that the burden of proof rests upon those who 
contend that migraine depends in any way upon the presence of paraxantbin 
in the body. 

Dr. Pfaff : I would like to say a few words in closing. There must be 
a misunderstanding about the final fluids which Dr. Rachford sent nae. 
(Speaking to Dr. Rachford.) At the time you sent me the fluid you sent a 
letter saying that it was the fluid from one single patient, and that you had 
used four-fifths of that fluid and sent me the balance. But I do not think it 
is necessary to lay much stress upon that. 

As to the belief that the final fluid owes its tonicity to the presence of 
another substance than paraxantbin I think that might be settled in a very 
simple way. If a final fluid can be prepared from two or three litres of urine 
collected from such a patient, and if one minim of that fluid would be toxic to 
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mice, it would correspond to a toxicity about fifty times that of normal urine, 
and, therefore, a few c.cm. of such urine ought to be a toxic dose for rabbits. 
Of course, in such experiments, the urine ought to be fresh voided urine, to 
exclude the error of injecting decomposed urine. Dr. Putnam and I injected 
into a rabbit intravenously about 80 c.cm. of urine collected from a patient 
after an attack of epilepsy. The rabbit showed no symptoms of poisoning 
after the injection of this large quantity of urine. We did not make more 
experiments in this line, as we did not intend to pursue further this subject. 
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The recent studies into the subject of spinal tumors by Bruns, of 
Tubingen,^ and by Schlesinger, of Vienna,^ have been so thorough and 
so searching, and have so ably carried forward the earlier researches 
of Horsley, Starr, Sherrington and many others, that it will be long 
before they are displaced, and seldom that new generalizations of im- 
portance will be added to theirs. Schlesinger alone reports fifty-six 
new cases, and summarizes four hundred, of which one hundred and 
four come from the post-mortem records of the Vienna General Hos- 
pital, which describe a total of thirty-five thousand autopsies. All 
cases are excluded from Schlesinger's list except where it was ex- 
pressly stated that the spinal cord was involved, and extradural 
granulation-growths are not ranked as tumors even when they com- 
pressed the cord. 

In spite of this array of tumor-cases, the number of actual opera- 
tions is so small that additional records still have clinical lessons to 
teach. 

The first patient to whose case I shall refer was a lady, aged fifty- 
two years, whose symptoms, which were very serious, proved to be 
due to a distinct and easily removable intradural fibroma. The first 
signs of her illness showed themselves in the early part of 1897, in 
the form of severe pain, occurring intermittently at first, but in more 

1 Die GeschwUlste des N. Systems, 189S. 

- Beitriige zur kllnlk des RUckenmarks und WlrbeltumoFen, 1898. 
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and more frequent attacks^ over the lower ribs and the left side and 
down across the abdomen into the left groin. Even a year or two 
before this she had had an attack of severe pain in the abdomen, for 
which no cause could be assigned, and which may have been con- 
nected with the growth of the spinal tumor, but this had been followed 
by a prolonged free interval. 

In March, 1897, she consulted Dr. R. H. Fitz, whose notes say 
that the pain was in the region of the transverse colon at first, later 
in the direction of the descending colon. At that time he saw no 
reason to ascribe the pain to anything more than neurasthenic and 
digestive disorders. That summer she went on a driving journey, and 
this is interesting, because the fact that the jolting of the carriage over 
country roads did not increase the pain, helped later to the conclusion 
that the vertebral column had not been primarily involved. It must, 
however, be admitted that even in cases where jolting does cause pain 
we should not be justified in concluding that vertebral disease is pres- 
ent, for in the second case which I shall describe, which is one of 
intramedullary tumor, that sign was present to a striking degree. 

In July, 1898 — that is, about six months after the first onset of 
the pain in a definite form — the patient began to notice difficulty in 
using the left leg, especially where she was obliged to raise the weight 
of the body on to the step of a carriage or in going up stairs. This 
is still her greatest difficulty. Slowly but steadily the pain and weak- 
ness increased, and it is a noteworthy fact that the former seemed to 
be closely associated with the condition of the bowels. Not only was 
the pain made worse by the effort attending an evacuation, which, as 
has been suggested by Lacquer, may increase the congestion of the 
intravertebral veins, but the presence of gas in the bowels caused her 
great distress, and the periods shortly before and shortly after a move- 
ment were especially painful times. 

Increase of pain in connection with intestinal movements, or con- 
stipation, has been repeatedly noted in cases of this sort, but with our 
patient it was a striking feature. The very presence of the gas which 
seemed to cause her so much distress was, perhaps, due to a paralytic 
condition of the bowel-walls. In the report of Ransom and Thomp- 
son's case, it is stated that the pain was not worse after breakfast or 
dinner, but was worse after supper, '' when he had some wind." 

Slight movements of the head, especially toward the left side, and 
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even opening the mouth wide would bring on severe pain. It is im- 
possible to believe that the slight contraction of the dorsal muscles 
required for these movements could, in itself, disturb the inflamed 
nerve-roots to any considerable degree, but for any one who has studied 
the neuroses dependent on association, it is quite easy to believe that 
a faint hint of possible further irritation, such as might attend really 
extensive movements of the vertebral column, could be given by 
these slight contractions, and would suffice to precipitate an explosion 
of pain. 

In February, 1898, the patient consulted Dr. R. W. Lovett, liter- 
ally crawling into his office, in the midst of an excruciating attack of 
pain which bent her double. From that time even to the present the 
bent-over position of the body has been assumed as the easiest one, 
and movements of standing still give rise to more or less discomfort, 
as they did then to intense pain. All through the spring of 1898 
movements of every sort and also the supine position was very 
painful. 

She was first seen by me, in consultation with Dr. Lovett, in the 
early part of June of the same year. At that time, although she 
looked in blooming health, she could walk only a few tottering steps, 
and not those even unassisted. The knee-jerks were greatly exag- 
gerated, the left more so than the right, and ankle-clonus was pres- 
ent. The sensibility to touch and pricking, which had previously 
been almost normal, was slightly, but only slightly, impaired over the 
anterior surfaces of the legs and the lower part of the abdomen. At 
that time the pain, which had been most severe in the neighborhood 
of the groin, was felt worst over the left flank and lower ribs, espe- 
cially in the axillary line, where pressure was painful, as is indeed 
still the case. 

The diagnosis of tumor at once suggested itself, as it had already 
to Dr. Lovett, and the question of operation was canvassed, but as 
she seemed to improve slightly it was not decided upon until a few 
weeks later. Dr. Lovett had by that time been obliged to leave 
Boston for Europe, and left the patient in my charge, with the request 
to call in Dr. Warren to operate if necessary, and this I shortly after- 
ward decided to do. 

Meantime, the impairment of sensibility and motion had increased, 
until, at the time of the operation, the patient was unable to stand 
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alone, and had begun to have considerable difficulty in controlling the 
bladder. 

A careful examination as regards the sensibility made three days 
before the operation showed a very considerable impairment in the 
entire area of the distribution of the lumbar nerves — that is, over the 
anterior and lateral surfaces of the thighs, legs, and feet, although not 
everywhere to quite the same degree. This area of strongly-marked 
impairment ceased abruptly at the groin on both sides, but slight im- 
pairment was observable over the whole abdomen, shading off gradually 
and finally disappearing at about the epigastric fold. On the whole, 
the sensibility of the left leg was distinctly better than that of the 
right, while the loss of motion there was much greater, a fairly certain 
indication that the left half of the cord had been invaded. Posteriorly, 
the impairment of sensibility was very much less, both as regards the 
buttocks and perineum, the back and the thighs. It was, in fact, 
only on careful tests that any impairment was discovered in these 
areas. The umbilical reflex was entirely absent for the left side, but 
was faintly present at the first trial on the right side. In the affected 
areas the sensitiveness to pricking, temperature, changes of position, 
and contact were all involved, though not everywhere uniformly. 

The character and sequence of symptoms were typical of tumor, 
consisting first in pain presumably due principally to nerve-root irri- 
tation, then signs of cord-pressure, consisting in impairment of sen-, 
sation^on motion, beginning in the toes, and following, to some extent, 
the *' Brown-S6quard/* type. 

The fact that pain had been felt over the lower ribs, and that the 
impairment of sensibility was observable as high as the area of the 
ninth dorsal, coupled with the fact that the patient had never shown 
any of the other malignant growths nor of vertebral disease, made it 
reasonable to hope that we had to deal with an extramedullary 
growth, not primarily involving the vertebral column, and situated as 
high as the ninth dorsal segment. The high degree of exaggeration 
of the knee-jerks and the presence of ankle-clonus, taken together 
with the fact that the sphincters had not been involved early or 
severely, and that the area of distribution of the sacral nerves was 
relatively free from signs of impaired sensibility, made it evident that 
the growth did not seriously involve the lumbar enlargement. 

Dr. Warren gives the following account of the operation : 
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An incision six inches long was made from the seventh dorsal to the 
first lumbar spines. The muscular mass was rapidly dissected off on 
each side from the spines and the transverse processes, and held back 
by a broad retractor devised by Dr. R. B. Greenough. Hemorrhage 
was controlled by gauze-packing so effectually that it was found at 
the end of the operation that it had not been necessary to tie a single 
ligature. The spines of the lower four dorsal vertebrae were next re- 
moved with cutting forceps, and the laminae of the tenth and eleventh 
vertebrae were cut away, disclosing the dura, but showing nothing 
abnormal. On removing the laminae of the ninth dorsal vertebra a 
swelling was noticed in the cord beneath, which gave to the touch of 
the finger a marked sense of resistance. On laying open the dura at 
this point by an incision about one inch in length, a tumor about the 
size and shape of an olive was disclosed, on the left side, lying in the 
meshes of the pia. So loose were its adhesions that it was readily 
removed by the gentlest of movements with a blunt instrument, and 
with the slightest possible hemorrhage, which was controlled by a 
gentle pressure of a few moments' duration. No pedicle was found. 
The dura was stitched with three silk sutures. The muscles were 
brought into apposition by a few buried silk sutures, leaving a space 
for temporary gauze drain. The skin was closed with silkworm-gut. 
Two provisional sutures were left at the point of drainage. A dry 
dressing was applied. 

During the first days after the operation the paralysis of both sen- 
sation and motion was intensified, and a zone of hyperaasthesia, such 
as had not been observed before, covered the abdomen and lower part of 
the chest, making the reapplication of bandages a very painful process. 
These results we attributed to the oedema and the disorders of nutrition 
following the great change in vascular tension. Slight and vague 
sensations in the legs were felt on the second day, but the first sign 
of voluntary motion, and that only of the very slightest, was not 
seen until three days later, and improvement in this respect was ex- 
tremely slow. The bladder and rectum were not fully under volun- 
tary control for many weeks, and not at all for the first three weeks. 

The distress and pain induced by the helplessness, the hyperaes- 
thesia of the abdomen, the constantly recurring cramps of the muscles 
of the thighs, legs, and feet, made a good deal of the first month a 
trying period, though it did not pass without frequent indications of 
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better things to come. Perhaps even the strange illusions and hallu- 
cinations as to the position of the legs and feet, and with regard to 
movements, with which she was constantly harrassed, were in reality 
signs of promise. 

It is noticeable, that, as in the Gowers and Horsley case, some of 
the early efforts at voluntary motion excited a spasmodic contraction, 
or a movement that seemed such to the patient, thought it was in fact 
a mixture of voluntary motion and spasm. 

The first return "of perspiration to the legs, which had hitherto been 
wholly dry, showed itself after several weeks, the moisture being at 
first confined to the popliteal space, then affecting the surfaces of 
the legs, which were in contact with each other. 

It is always instructive to note how the spinal centres, in spite of 
long disuse and serious injury, may retain their power of regeneration, 
but this was still more strikingly shown in the first case by Gowers 
and Horsley than in ours. This patient, who even before the opera- 
tion had been paralyzed for months and remained so for a month after 
the operation, was able at the end of a year to walk three miles. 

The case recently published by Eskridge is in almost ever particu- 
lar a counterpart of the one here reported, but there also the improve- 
ment was more rapid. 

On the whole, the history of our case since the operation has been 
one of slow but almost uninterrupted gain. At the present time the 
patient can walk fairly well with a cane, and short distances alone. 
Mounting the stairs or stepping into a carriage is very difficult with- 
out assistance from behind, but would doubtless be easier were the 
patient not so very stout. The body was for a long time bent strongly 
forward during attempts to stand and walk, but in this respect she 
has improved, though she has not wholly recovered. Every move- 
ment is possible and most of them are fairly strong. She still has a 
good deal of pain from time to time, especially in the back and sides, 
but I am persuaded that to some extent these pains arc due to asso- 
ciation and habit, and persist mainly as an echo of the former con- 
dition. 

A careful examination of the sensibility shows a very slight impair- 
ment, in all modes, over the greater part of the legs and abdomen, 
and even as high as the sixth rib in front ; but, as before, there is 
hardly any impairment in the areas of distribution of the lower sacral 
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nerves. There is still tenderness on pressure over the lower ribs in 
the axillary line, but this, too, I am inclined to attribute to the reviv- 
ing of former associations. There is slight hypersestheisia over the 
abdomen, which serves as a reminder of the time after the operation 
when the arranging of the bandage was a source of great distress. 
Her greatest discomfort is a sensation of tension in the feet, giving a 
feeling as if the toes were being drawn upward, and until recently this 
has been associated with an actual hyperextension of the toes. In- 
deed, even now an effort of the will is sometimes required to overcome 
it. The knee-jerks, which remained extremely exaggerated for six 
months or more after the operation, have now become nearly normal, 
and ankle-clonus has disappeared. Micturition is normal. The cata- 
menia, which were absent for the two or three months before the oper- 
ation, have now become normal. 

The points in which the case seems especially instructive are the 

following : The first is the wide extent of area over which pain was 

^ at times felt, which embraced the whole zone on the left side, lying 

between the groin, up to which point the loss of sensibility seemed to 

be almost complete, to the epigastrium. 

One must assume that the pain in the neighborhood of the groin 
was due not to the irritation of the nerve-root having its main distri- 
bution at that level but to that of a nerve-root given off one or two 
segments higher up, but reaching down to the point in question, for 
it is impossible to believe that this tumoi- could have extended down 
as far as to the origin of the twelfth dorsal root, and all the facts are 
fairly well accounted for if we accept the views of Sherrington, 
adopted by Bruns, that every given area on the trunk is supplied 
with at least three overlapping nerves. 

Another point of interest is that the abdominal pain, even from the 
outset, was increased by the evacuation of the bowels and by disten- 
tion with gas. I was first inclined, as stated above, to attribute this 
to increase in the abdominal pressure interfering with the spinal cir- 
culation, but it seems to me now more probable that the pain was a 
referred sensation, occurring on the principles laid down by Head as 
the outcome of his well-known researches. Most of the cases which 
Head studied were examples of pain excited by the stimulation of a 
normal spinal cord through excitations arising from diseased viscera, 
while in cases like the present we have, perhaps, an example of prac- 
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tically nonnal visceral excitations translated into painful cutaneous 
sensations in consequence of the abnormally sensitive condition of the 
cord at certain levels. 

Another significant fact is that the sensibility in the area of distri- 
bution of the sacral nerves was so much less affected than that in the 
distribution of the lumbar nerves. This seems, to judge by the re- 
ports, to be a common occurrence in cases of dorsal tumors. It was 
noted by Starr in one of his cases, and is especially commented on by 
Eskridge, who thinks it may be a mark of value in the differential 
diagnosis of tumor paralysis and Pott's paralysis. For the present I 
record the fact without offering an explanation, though I think that 
one is needed. 

Finally, I would call attention to the fact that the patient, though 
greatly improved and able to walk slowly without the aid of a cane, 
and free from any considerable pain, is yet far from being well. Her 
present condition still mirrors the distresses both of the time before 
operation and the convalescence. 

The two cases which I have next to report may, I hope, bring 
encouragement to those who are inclined to operate even where no 
radical cure is to be expected. 

The first case is apparently one of endothelioma of the spinal cord 
itself, which has been causing symptoms for nineteen years. The 
patient is a gentleman, now forty-three years of age, who was seized, 
in 1880, while in robust health, with intense pain in the lumbar region 
of the back, from which he remained a great sufferer for the next two 
years. It is noteworthy, in connection with the fact that the tumor 
probably started from the pia, not from the bone, that the jolting of a 
carriage greatly increased the pain. At the end of a little more than 
one year signs of compression or injury of the spinal cord first showed 
themselves, in the shape of impairment of sensibility to contact and 
(probably) to changes of position, and slight impairment of motion in 
the feet, while at the same time the pain diminished and finally dis- 
appeared. The spinal cord symptoms continued to progress, until at 
the end of about nine years he became entirely paralyzed as regards 
sensation, motion, and control of the bladder and rectum. 

In the intervening period the interesting disassociation of the sensory 
disturbances showed itself, which was for a long time thought to be 
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characteristic of intramedallary growths or of syringomyelia, but which 
is now known to be the occasional result of pressure and other lesions. 
At a time — namely, when he could barely distinguish hot from cold 
water, and only deep pricks caused pain — he could feel a fly walking 
upon the skin. 

Some years after the paraplegia had become complete the patient*s 
general condition became so poor that chances of relief were eagerly 
sought. The cause of this state could not be positively ascertained, 
but he had lost much weight, his face appeared dusky, and he suffered 
greatly from frequent recurrences of singular attacks of sudden chill 
followed by fever and sweating, of one, two, or three days' duration, 
which had occurred at intervals for a number of years, and have, 
indeed, continued to occur, though much less frequently and with 
much less severity, up to the present time. It was ascertained by 
careful investigation that these attacks were not of malarial origin, 
and the most probable alternative diagnoses seemed to be urethral 
infection, or some influence starting from the spinal disease. 

Although it was recognized as quite possible that the new growth, 
which was obviously present, lay within the cord itself, still the 
chance of an extramedullary tumor could not be wholly excluded, as 
will be readily conceived by any one who has made a careful study of 
the data on which these diagnoses are based. Therefore, after con- 
sultation with Drs. Walton, Keen, and Warren, and by letter with 
Dr. Mills, of Philadelphia, an operation was decided upon and was 
performed by Dr. Keen in 1891. 

The cord was found enlarged and dark gray or bluish in color, and 
as no sign of external disease was present, the wound was sewed up. 
The recovery from the operation was steady, and convalescence was 
no sooner fairly established than the patient's general health, strength, 
and flesh began to improve, so that he has been in all respects markedly 
better ever since. Indeed, at the present time, though the new growth 
has obviously invaded the cord as high as the lower cervical region, 
he is in excellent physical condition, and the fever-turns are of rare 
occurrence. 

The favorable state of affairs following the operation was tempo- 
rarily interrupted in 1895, when he suffered for a number of months 
with severe grinding pain across the neck and shoulders and in the 
arms, evidently due to the irritation of the new growth. This was 
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relieved at first by applications of heat and ice, and he then remained 
free for more than a year. In December, 1897, however, the same 
pain returned, with increasing intensity, and continued to grow worse, 
80 that toward the end of January it precluded sleep and became in- 
tolerable. After all measures that could be suggested had been tried 
in vain, I proposed to his physician. Dr. George Washburn, that 
another operation should be undertaken, at the site of the previous 
one, with a view of allowing cerebral spinal fluid to drain off for some 
time, in the hope that changes in circulation and pressure might be 
induced which would at least break off for a time the habit of pain, 
for as every one who is familiar with the treatment of neuralgias 
knows, the effect of habit counts for much in maintaining pain, and, 
on the other hand, a change of ^' set" of nervous currents often serves 
to relieve it. The suggestion was an empirical one, but the result 
seemed to justify it. The operation was performed by Dr. Warren, 
who gives the following account : On February 10, 1898, the upper por- 
tion of the cicatrix was incised and the arches of the seventh, eighth, 
and ninth dorsal vertebrae removed. The cord at the seat of the old 
cicatrix was much thickened, and appeared like a soft sarcomatous 
tissue. Probing failed to reveal any collection of fluid. A gauze 
drain was left in and the wound closed. The sinus formed by this 
drain closed in about two weeks after the discharge of considerable 
cerebro-spinal fluid. A small bed-sore was easily controlled. An 
irritable spasmodic stricture caused some trouble at first, on the pas- 
sage of the catheter, but finally yielded. 

The patient never had another untoward symptom, except that for 
one week after the operation the numbness of the fingers of the left 
hand, by which he had been occasionally annoyed, increased. This, 
however, soon diminished, and is now less fhan before the operation. 
The pain ceased at once and has never returned. 

The spinal cord at the point operated on seemed to have been con- 
verted into a dark -colored mass, not suggesting in any respect the 
normal cord. A piece of it which was excised, and afterward exam- 
ined microscopically, proved to be made up of a mass of small, round 
cells, probably endotheliomatous in nature. (Examination by Dr. E. 
W. Taylor and others.) 

The third case is of interest, from the relatively favorable outcome 
of operation in a case essentially incurable, and also because it is one 
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where a sarcomatous growth seems distinctly to have been initiated 
by injury. 

The patient, who at the time of my examination was a young man 
of twenty-four years, had had, three years before, a severe fall from 
a ladder, in the course of which his neck had received a severe 
wrench, followed by stiffness and impairment of movement to the left, 
which was due, as I am inclined to believe, to a partial dislocation. 
He was able to return to work after six weeks, but in the course of 
the two following years his neck was injured twice again. Six to 
eight months before I saw him he began to have difficulty in walking, 
then in the use of his hands, though, strangely enough, disorders of 
sensibility, either subjective or objective, have been trifling from first 
to last. Knee-jerks and wrist-jerks and ankle-clonus soon developed; 
both legs and arms became wholly paralyzed, with the exception of 
trifling movements ; and gradually the breathing became affected so 
that eventually it was possible only through the diaphragm and acces- 
sory neck muscles. 

When matters arrived at this point and death seemed inevitable, he 
consented to an operation, which I had already advised. I had felt a 
prominent vertebral body in the pharynx, and believed it probable that 
he was suffering from caries of the upper cervical vertebrse, with ex- 
tradural cord compression ; but it should be said that my colleague, 
Dr. G. L. Walton, was less inclined to favor this view than that of 
sarcoma, which proved to be the correct one. 

The operation was done by Dr. J. W. Elliot, who kindly allows me 
to use his notes, on June 20, 1898. The posterior surface of the axis 
was found eroded, and on breaking it away with the forceps a sarco- 
matous mass was found beneath, which apparently penetrated directly 
to the spinal cord. This was removed and its base curetted, and the 
surrounding parts, which seemed also to be infiltrated by new growth, 
were cleared up as far as possible. The growth was pronounced by 
Dr. W. F. Whitney a giant-cell sarcoma. 

The patient's breathing improved at once, and after a few days the 
voluntary motion began to return to both arms and legs. He left the 
hospital in three weeks, much relieved, though still unable to walk 
alone. This improvement was soon followed by a relapse to a certain 
degree, but this again by renewed improvement some weeks later. 
Since then he has been gaining steadily and is still gaining. An 
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examination made within a month finds him in good flesh and color, 
breathing without effort, free from pain. He has no subjective im- 
pairment of sensibility of consequence, and a careful examination 
shows that the sense of contact, temperature, pain, and position is 
almost but not quite normal below the neck. The breathing is still 
mainly diaphragmatic, but the costal muscles also act. 

Almost all motions of both arms and legs are possible, and though 
weakness and rigidity and spasm still incapacitate him from getting 
about alone, he is able to do many things for himself, and looks for- 
ward, with apparent justice, to further improvement. 

The number of operated cases already published has increased from 
the twenty reported by Bruns, in 1898, to thirty-three, which have 
been collected for us by Dr. Robert B. Greenough, who assisted Dr. 
Warren at both of his operations, and to whom I take this occasion 
to express my appreciative thanks. This list does not embrace the 
five cases of pressure paralysis following Pott's disease, which were 
included by Starr in his table, nor Starr's own case of extradural 
tubercular tumor. It is true that these cases differ from the great 
majority of the Pott paralyses cases, in that the pressure was exerted 
by thick masses of organized tissue forming tumors on the dorsal sur- 
face of the dura, but, nevertheless, it seemed to me that a consideration 
of them would open the large subject of Pott's disease, upon which I 
could not enter. 
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Of the thirty-three operations reported in this table, seven led to 
recovery and ten to more or less improvement, although only in five 
of these latter, amongst which our first case was included, was the 
improvement considerable or lasting. 

Among the cases reported as "recovered" there are two where the 
records are not suflSciently perfect to allow of verification of the state- 
ment. In one other case (Davies-Colley) the tumor removed was a 
sarcoma, so that although the patient was able to return to work the 
eventual outcome is perhaps uncertain. 

In ten, perhaps twelve cases, operation seems to have hastened 
death, which occurred five times through meningitis, septicaemia, or 
hemorrhage (once in a case of endothelioma); five times through 
shock, exhaustion, or other causes. It is fair to believe that with im- 
proved methods of operation and diagnosis the danger from some of 
these agencies would diminish, but at the worst the figures show only 
one out of three chances for hastened death against even chances for 
some improvement. 

In nine cases the operation seems to have made little difference in the 
progress of the case, and it should be remembered that even with the 
others the death which was hastened was bound to occur soon at any rate. 

The really satisfactory cases for permanent or complete recovery 
or substantial improvement are few in number. The best results are 
in the three fibroma cases, one each of psammoma, lipoma, and sar- 
coma, and two of echinococcus. The occurrence of the last two 
fibroma cases (Eskridge's and Freeman's and ours), so near together, 
might suggest that they are of frequent occurrence, but in fact they 
are separated by twelve years from that of Gowers and Horsley, which 
was the first successful case ever reported, and which did so much to 
stimulate the surgeon's hope. 

It is interesting to note that in spite of the difiiculty — or impossi- 
bility in some cases— of deciding positively as to the exact position of 
a tumor, or even whether it is inside or outside the cord itself, no case 
has been reported where an operation was done on a wholly mistaken 
diagnosis. In one case, however, the tumor was missed because it 
lay above the incision, and in another, contributed by Bruns himself, 
a growth which was supposed to be extrameduUary proved eventually 
to be a diffuse sarcomatous infiltration of the roots and outer portions 
of the cord. 
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A few cases — not operative — are on record where the diagnosis, 
though carefully made^ proved wholly erroneous. 

How large is the surgeon's field for operation in the spinal canal ? 
This is a question which the physician has to consider, in view of the 
great uncertainty which must attend his diagnosis as regards the exact 
position of the tumor, namely, whether it lies dorsally or ventrally 
with relation to the cord. The possibility of drawing the cord aside 
to a certain extent, cutting one or two dorsal nerve roots, if necessary, 
to accomplish it, has been contemplated by various surgeons. In fact, 
KiimmelP removed a laterally placed sarcoma of the body of a vertebra 
and scraped out the cavity, but no tumor has, to my knowledge, been 
removed from the ventral portion of a vertebral body. 

It is an important inquiry how nearly, in the cases which are 
counted as successful, such as the first of those reported by us to-day, 
the improvement is likely to approach absolute recovery, to what 
extent the degree of probable improvement may be foretold, and what 
signs make its occurrence improbable. 

Very few cases are actually at our command — if we omit those of 
Pott's disease — for answering this question. In most of the cases 
that ended in recovery the paraplegia had been complete but for a 
very brief period, but in the Gowers and Horsley case it had existed 
for several months. In Pescarolo's^ case, where the patient had been 
paralyzed for some years, there was no improvement at the end of 
five months after operation. No one need be disappointed at the 
occurrence of a temporary increase of paralysis after operation, or at 
a delay in the onset of signs of improvement. Some return of sensi- 
bility is likely to show itself by the end of a day or two at the latest, 
but voluntary motion may fail to return for one or two weeks. The 
earlier movements, as in the Gowers and Horsley case and in ours, 
although initiated by voluntary effort, may seem to the patient, and at 
first to the physician, to have all the character of involuntary spasm. 

It is probable that, as a rule, the prospect is better in the cases 
where the paralysis develops slowly, as from the gradual increasing 
pressure of the large flat masses of inflammatory exudation met with 
in Pott's disease, than where it comes on rapidly, since in the latter 
case the nerve elements and bloodvessels do not have the same oppor- 
tunity to accommodate themselves to the lessening space. In cases 

J Arch. fUr Chlrargle, 1895. a dtatlon by Brans. 
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of the former sort, a delay of a few weeks, or even days, in operating 
may be of far more consequence than that of an equal number of 
months under other circumstances. 

Schlesinger points out, and his opinion is corroborated by that of 
others, that the cause of the paralysis is complex, and that it includes 
the effects of pressure, anaemia, necrosis, oedema, and also of inflam- 
mation. The latter element is of special importance, because, in the 
opinion of Horsley^ and others, it is liable to increase after operation 
— though, on the other hand, Allingham offers evidence that it may 
occasionally diminish. Indications that the cord is not only com- 
pressed but softened are, however, in Bruns' opinion not a positive 
contraindication to operation. 

To what extent is it worth while to operate where there is little 
prospect of inducing a cure? This is a question which each physician 
and surgeon must answer for himself, and with reference to the indi- 
vidual circumstances of each case. I do not, myself, believe that the 
surgeon should throw the decision too much upon the patient. The 
alternatives which he is bound to offer (let him express them as simply 
as he may) are bound to be bewildering, and the choice which the 
patient makes is far less likely to be a good one than that which the 
conscientious physician can make for him. 

Bruns believes that when the diagnosis of tumor is fairly made it is 
usually best to operate, but that this diagnosis can rarely be conclusive 
until signs of actual cord pressure have appeared, and even then the 
outcome is largely a lottery. 

The second and third cases reported by us give some ground for 
greater hopefulness in prognosis than an interpretation of reported 
facts in the light of our narrow knowledge might seem to justify. 
Sometimes the operation appears, in accordance with some subtle 
principle, to induce to a new "set ** to the tendencies at work. The 
tumor may, perhaps, be led to grow in a new direction ; or, as in the 
second case reported by us, the temporary relief to pain may introduce 
a fairly persistent relief. The history of neuralgias of other sorts 
gives abundant illustrations of this sequence. Thus the biographer of 
Lord Lawrence tells how, while he was Governor of the Northwestern 
Provinces of India, and had been for a long time a sufferer from facial 
neuralgia — usually so intractable — the news was brought of the out- 

1 BrltlBh Medical Journal, 1890. 
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peripheral nerves nor of the spinal nerve roots, and believes that they 
represent spinal segments of the gray matter. The boundaries of his 
areas do not run parallel with the ribs, but are at right angles with 
the long axis of the body, thus corresponding with a type of arrange- 
ment which has been repeatedly noted in descriptions of sensory dis- 
orders resulting from spinal tumors. He also calls attention to the 
fact that the increased sensitiveness of the skin, associated with vis- 
ceral irritation, is not a real increase of the contact sense, but is to be 
classed as a painful aifection — i. €., as a hyperalgesia and not a true 
hyperaesthesia. This is also true of the area of sensitiveness which 
lies just above that of anaesthesia in tumor cases. 

It can hardly be doubted that some of the curious relationships be- 
tween certain conditions of the visceral organs and the pain in spinal 
tumor are best explained by the aid of Head's observations. Thus, 
in our first case, one of the most serious causes of exacerbations of 
pain was the slight distention of the bowels with gas, and the condi- 
tions present immediately before and after a movement. One might 
possibly adopt the explanation suggested by Lacqueur for the pain 
attendant on straining at stool — namely, the disturbance in the abdom- 
inal and secondarily spinal circulation — but it is at least an equally rea- 
sonable hypothesis that the effect was due to the slight but additional 
irritation of the aifected segments of the spinal cord. Even though 
the pain was not strictly confined to the cutaneous areas most closely 
related to some particular viscus, but represented only an increase of 
the habitual pain due to the tumor, the same explanation will hold 
good, for Head's observations show that these sensory reflexes follow 
a similar law to that which governs motor reflexes, in that two factors 
are at work. As soon as any stimulus reaches the gray matter of the 
spinal cord it instantly diffuses itself, and although the effect most 
likely to follow will tend to confine itself to the level at which the 
nerve conveying the stimulus first terminates, yet if a peculiarly irri- 
table condition of the gray matter exists at another level the response 
may come from that, and the next time the same result may occur 
more readily through the action of the law of association and habit. 
It is in the same way, I think, that the effect of gaping and sneezing, 
and even, as in our case, slight movements of the head and face, 
come to exert such a strong influence in exciting pain. It is doubt- 
less true that these movements produce slight changes of tension 
ithin the spinal canal, but these must be so slight that they would 
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fail to be effective for harm had they not been at the same time asso- 
ciated with stronger movements, which were capable of drawing, to a 
material degree, on the inflamed parts. 

The consideration of our first case calls to mind another point of 
both theoretical and practical interest. It was, namely^ very notice- 
able that the area supplied by the lower sacral nerves — that is, the 
well-known saddle-back area — retained its sensibility to a far greater 
degree than that supplied by the lumbar portion of the cord, although 
that was wholly below the point of pressure. This condition of affairs 
is found repeatedly in many of the observations, and Eskridge calls 
attention to this as perhaps characteristic of tumor cases. One may 
offer theoretical explanations based on mechanical principles, but the 
fact is worthy of being placed side by side with the observations (not 
invariably correct [Lacqueur]), that when the cauda equina, as a 
whole, is injured, it is pre-eminently these same lower sacral nerves, 
though they occupy a protected position in the middle of the aggre- 
gate bundle, which are most affected, and also with the fact pointed 
out by Bruns, that the root symptoms provoked by intradural but 
extramedullary tumors are usually referable not to pressure upon the 
nerve roots in their course but to pressure exerted at their point of 
exit from the cord. 

With regard to the favorable results which followed operation in 
the second and third cases reported by us, it would be hazardous to 
assert that they are so clearly attributable to the operation as to repe- 
tition of the procedure in similar cases. This is not the first time 
where the spinal canal has been opened in cases of intramedullary 
tumors, though sometimes the condition actually found was a sur- 
prise. This happened in the case reported with such care by Bruns, 
and there also, as a matter of fact, a considerable degree of improve- 
ment as regards pain, followed the operation. 

The consideration of the lesions met with in these compression cases, 
as shown by the history of Pott's myelitis and of the tumor cases 
reported by Bruns, Schlesinger and others, suggests reasons enough 
why the improvement in some of these cases is so much greater than 
it is in others. For some reason not clearly definable the effects of 
compression sometimes lead to hemorrhages and necrotic softening, 
both at the point of the greatest narrowing and occasionally a little 
higher than this as well, while at other times such lesions are wholly 
absent, although the stricture may reach a high point. 
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Widely disseminated pigmentation of the organs of the body is a 
conspicuous phenomenon, and at autopsy cannot readily be over- 
looked. The physiology of pigmentation is but little understood. 
Pathological pigmentation is involved in even greater obscurity. For 
this reason the following case has been considered worthy of study. 
It represents, I believe, an intermediate stage between two conditions 
which, though rare, have elicited much discussion — namely, hsemo- 
chromatosis of von Recklinghausen and the bronzed diabetes of Hanot 
and other French writers. The case to be described occurred in the 
practice of Dr. Thomas Opie. 

Case. — Male, white, aged fifty-five years. The history which it has been 
possible to obtain is meagre. The individual, though never very robust, 
had enjoyed fairly good health. There was no history of alcoholic excess. 
He was married and had several children. His wife was healthy. For 
several months he had resided in Puerto Rico, and until six or seven weeks 
before his death was able to continue his work of surveying. The onset of 
his final illness occurred with symptoms indicative of typhoid fever. When 
first seen, two weeks later, he was evidently very ill. There was elevation of 
temperature, and rose-spots were present upon the abdomen. Deep pigmen- 
tation of the skin attracted immediate attention, marked universal bronzing 
suggesting Addison's disease. Jaundice was not present. The urine at no 
time during the period of observation contained sugar. The first examina- 
tion was made four weeks before death. Three days before death the urine 
was clear, of deep amber color, and contained neither sugar nor albumin. 

* This paper was presented to the Association in behalf of Dr. Opie by Dr. William H. Welch. 
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The reactions of bile pigments were not obtained. The blood-serum caused 
the agglutination of the typhoid bacillus. Death occurred with increasing 
weakness. 

Autopsy. Performed nine hours after death. The body, 170 cm. in length, 
is that of a very thin, sparely built man. The skin over the entire body 
shows deep pigmentation of a bronzed metallic hue, most marked upon the 
back of the hands, about the nipples, and upon the penis, where, just above 
the corona, the skin has a deep brown color. The conjunctivee are clear; the 
abdominal wall contains a small amount of deep yellow fat. 

Peritoneal Cavity. The parietal peritoneum, as well as that of the intes- 
tines, shows a varying degree of bluish discoloration. The appendix is fixed 
behind the ceecum by fibrous adhesions ; the enlarged spleen is adherent to 
the diaphragm. 

Thorax. The lungs are free from adhesions and the pleural and pericardial 
cavities contain no excess of fluid. 

Heart. Weight, 280 grammes. The muscle, of a yellowish-brown color, is 
soft and flabby in texture. The intima of the coronary arteries is roughened 
by a few yellow, raised patches. 

Lungs. The left lung is everywhere crepitant. Upon the surface of the 
upper lobe of the right lung are seen several prominent areas, about 2 cm. 
across, over which the pleura is dulled. The tissue below is firmly consoli- 
dated, and on section has a grayish-red, finely granular surface. Several 
larger areas of similar consolidation are present in the lower lobe. The 
bronchi are intensely injected. 

Liver. Weight, 2270 grammes. The surface is of a deep reddish-brown 
color of peculiar character, resembling that of iron rust. The surface of the 
left lobe, more markedly than that of the right, is superficially nodular and 
puckered, presenting in a moderate degree the appearance of a hobnail 
liver. On section islands of lighter brown parenchyma, representing one or 
several lobules, are surrounded by fibrous stroma of a deeper brown color. 
Sparsely scattered are opaque yellowish-white areas, often 1.6 mm. across. 
The gall-bladder, distended by thin green bile, measures 12 cm. in length. 

Spleen. Weight, 700 grammes. The organ is soft and on section the almost 
diffluent pulp has a deep red color. The Malpighian bodies are prominent. 

Stomach. The mucous membrane shows everywhere a deep greenish-black 
discoloration, evidently not due to post-mortem change. Along the lesser 
curvature there are a few areas of relatively normal yellowish- white appear- 
ance, but elsewhere the pigmentation is uniform. 

Intestine. The duodenum has a greenish -black discoloration almost equal 
in intensity to that of the stomach. This pigmentation is not uniform, and 
upon the areas of lightest color are seen deeply pigmented, slightly raised 
nodules about 1 mm. in diameter. The jejunum is less markedly pigmented 
than the duodenum, while the ileum is of even lighter color, though still 
preserving a greenish-gray tint. Throughout the lower portion of the ileum, 
for the most part upon the Peyer patches, are small round or slightly irregu- 
lar ulcers, with sharp edges and clean base, in which are occasionally seen 
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exposed fibres of the circular muscular coat. Ulceration is most extensive 
immediately above the ileo-csecal valve. The colon exhibits moderate green- 
ish-gray discoloration. The distal 1.5 cm. of the appendix is obliterated. 

Pancreas. Weight, 170 grammes. The organ is of large size, measuring 
16 cm. in length, and is very firm in consistence. On section the cut surface 
has a uniform deep chocolate-brown color. The capsule contains much fat, 
and extending inward from it are septa of adipose and fibrous tissue. 

Adrenals. Combined weight, 10 grammes. No abnormality is observable. 

Kidneys. Combined weight, 470 grammes. The capsule on removal leaves 
a smooth surface. The cortex, of an average thickness of 7 mm., has a red 
cloudy appearance. 

Bladder. Mucous membrane is normal. 

Testicles. The cut surface has a light brown tint. The prostate and seminal 
vesicles are normal. 

Lymphatic Olands. In the retroperitoneal tissue near the hepatic vein, 
behind the stomach, above and below the pancreas, and on either side of the 
aorta as low down as its bifurcation, are enlarged, moderately firm lymphatic 
glands. On section they have a uniform, brilliant orange-yellow surface. In 
the gastrohepatic omentum are enlarged glands of a similar nature. 

Cullures. From the heart's blood the typhoid bacillus was obtained in 
pure culture. The same organism was obtained from the liver, gall-bladder, 
and kidney. The bacillus lactis aerogenes was found in the lung and kidney. 
The colon bacillus was grown from the pancreas. A culture from the spleen 
remained sterile. * 

Anatomical Diaynosis. Typhoid fever, ulcers in the ileum, acute splenic 
tumor, cloudy degeneration of the kidneys, bronchopneumonia. Haemo- 
chromatosis : pigmentation of the liver, pancreas, heart, stomach, intestine, 
peritoneum, lymphatic glands, skin, and testicles. Cirrhosis of the liver. 
Chronic interstitial pancreatitis. 

HiSTOLOOiCAL Examination. The organs which show the most marked 
pigmentation are the liver, pancreas, heart, and gastro-intestinal canal. 

Liver. Advanced cirrhosis is indicated by the presence of wide bands of 
fibrous tissue, occupying one- half to one- third of the area of the cut surface 
and separating the parenchyma into islands which represent one or several 
liver lobules. These septa, which are densely fibrous and, in general, poor 
in cells, surround both the portal spaces and sublobular veins. There is but 
little invasion of the periphery of the lobule by fibrous strands, but surround- 
ing the central vein a mass of tissue penetrates the lobule and sends out 
irregular, radiating projections along the capillaries between the columns of 
liver cells. The most conspicuous feature of the histological picture is the 
immense amount of brownish-yellow pigment present, both in the paren- 
chyma and in the interstitial tissue. In the liver cells the pigment is found 
in varying quantities. When in moderate amount it is situated in that part 
of the cell most distant from the capillaries, consequently occupying the 
central part of the columns of liver cells. The pigment is deposited in the 
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form of brilliaDt, browoish-yellow, relatively coarse granules, round or polyg- 
onal in outline, and of slightly variable size. The endothelial cells of the 
capillaries and KiipfTer's cells contain granules of similar character. The 
accumulation of pigment in the newly formed fibrous tissue is even greater 
than that within the parenchyma. Here it exists in part as fine granules 
within spindle-shaped cells, of which some are apparently fibrous tissue cells, 
while others represent the endothelial lining of capillaries or lymphatics. 
The greater quantity of the pigment is. however, not contained in cells. 
While this extracellular pigment is of the same yellowish-brown color as 
that abundant in the cell, the individual particles vary greatly in size, glob- 
ules being often found whose diameter is two or three times that of a red 
corpuscle. These pigment particles are, as a rule, collected into small clumps, 
and between the clumps are at times small round cells. 

The hepatic cells which contain a moderate amount of pigment are, in 
general, normal in appearance. In specimens stained with methylene- blue 
the cell protoplasm is found to contain in great abundance granules of vary- 
ing size and shape, taking a deep blue stain. Usually they are angular, but 
often are rod-shaped and resemble bacilli. A few cells containing fat drop- 
lets are occasionally seen at the periphery of the lobule. When, with in- 
creased accumulation of pigment granules occupy all portions of the cell 
body, basal as well as central, changes in the cell are demonstrable. The 
nucleus often presents evidence of degeneration. It is smaller, irregular in 
outline, with less nuclear material present, so that it remains as a pale 
shriveled body, visible in some cases only with careful focusing of the 
microscope. Other masses of pigment granules maintaining the outline of 
liver cells contain no nucleus. Representing apparently the final stage of 
cell degeneration, a mass of pigment granules is found free in the tissue. 
No longer presenting the outline of a cell, it corresponds in size with the 
pigment accumulations found in those cells which are most intensely im- 
pregnated. Conspicuous in stained sections are groups of pigment masses, 
which, for the most part maintaining cell outlines, represent often ten or 
twenty cells, and stand out as pigment islands in sharp contrast to the well- 
stained liver cells adjacent. 

In those cells whose protoplasm is almost wholly replaced by pigment 
much irregularity in the size of the granules is observable. Globules often 
the size of red corpuscles are found. With further evidence of cell degen- 
eration the size of the globules increases, so that, when final disintegration 
takes place, there is liberated a mass of granules and globules resembling 
those found in great abundance in the fibrous tissue. Along the central 
vein, and following the strands of tissue radiating from it, are seen masses of 
pigment whose location indicates that they are transported, presumably along 
lymphatic spaces, from the interior of the lobule toward the central vein. 
Abundant accumulation of pigment exists in all parts of the interlobular 
tissue, both along the course of the sublobular veins and in the tissue about 
the portal spaces. 
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The adventitia and media of the hepatic artery and portal vein contain 
bat little of the brownish-yellow pigment. The endothelial cells of the 
portal vein, however, contain a moderate amount, and within the lumen 
are seen large, flat, oval cells containing pigment granules. It seems prob- 
able that the majority of these are at least endothelial cells, which, after 
death, possibly in the process of hardening or cutting, have been dislodged 
from their normal position. The brownish-yellow pigment is not present 
in the endothelium of the hepatic arteries and in their lumen no pigment- 
containing cells are seen. Pigment is more abundant in the wall of the 
sublobular veins. Their endothelial cells contain it in abundance, and 
within their lumen are iron containing cells resembling those found in the 
portal vein. 

Newly formed bile-ducts are numerous in the interstitial tissue. Occa- 
sionally in the tissue about the central vein one sees several such structures 
represented by parallel rows of cubical cells. These ducts contain brownish- 
yellow granules in moderate amount. The epithelial cells of the larger ducts 
contain similar pigment. 

The brownish-yellow pigment, whose location has been described, gives 
the microchemical reactions characteristic of iron. Treated with potassium 
ferrocyanide and hydrochloric acid it takes a green color. An aqueous solu- 
tion of hsematoxylon gives it a deep black. The reaction with potassium ferro- 
cyanide and hydrochloric acid varies with the time of exposure and with the 
strength of the reagents. If sections are immersed for an hour to an hour 
and a half in equal parts of a 2 per cent, solution of potassium ferrocyanide 
and hydrochloric acid, one part to a hundred parts of water, all the granules 
within the liver cells assume a green color. 

There is present a second less conspicuous variety of pigment, diflering 
from that already described both in situation and in morphology. In cer- 
tain cells in the media and adventitia of both veins and arteries are deposited 
fine, pale-yellow granules of almost uniform size. Some of the cells contain- 
ing this pigment are elongated and spindle-shaped with rod-like nuclei, while 
others are large, irregular in shape, and provided with irregular processes. 
The first are apparently smooth muscle cells, the second connective-tissue 
cells. The latter are abundant in the walls of the ducts, in the tissue about 
the nerves, in the intervening tissue of the portal space, and as a conspicuous 
layer in the liver capsule a short distance below the serosa. The pigment in 
these cells does not give the microchemical reactions characteristic of iron, 
being unchanged by potassium ferrocyanide and hydrochloric acid. In sec- 
tions stained with methylene-blue these granules take a blue, often bluish- 
black, color, and become very conspicuous. This fact was first observed by 
Buss.^ 

Areas of focal necrosis referable to typhoid fever are present. They may 
represent either a small number of necrotic cells or a considerable portion of 
a lobule. 

Pancreas. Chronic interstitial inflammation is present. Bands of fibrous 
Am PhyB 17 
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tissue separate the lobules, which often stand out as isolated islands of paren- 
chyma. Although the most marked increase of fibrous tissue is interlobular, 
there is here and there an invasion of fibrous strands between the acini. 
Pigment, giving the reactions of iron, is deposited in great quantity within 
the secreting cells, and is located, when moderate in amount, in that portion 
of the cell directed toward the lumen of the acinus — with greater accumula- 
tion all parts of the cell-body are occupied, and, as in the liver cells, globules 
of large size are then seen. Such a cell may have a palely staining nucleus 
of irregular outline or a nucleus may not be demonstrable. In the inter- 
stitial tissue the pigment is for the most part in groups of granules and large 
globules, varying much in size. These are apparently masses of pigment set 
free by the disintegration of cells. About such pigment round cells are often 
numerous. Pigment is frequently abundant in the cells composing the inter- 
tubular cell-groups or islands of Langerhans. These structures are present 
in moderate number. They have not, as a rule, their usual position within 
the lobule, being surrounded by fibrous tissue, which may contain much pig- 
ment. At times there is an increase of fibrous tissue along the capillaries 
penetrating them. Here and there in sections are seen areas which present 
a peculiar appearance. The cells of one or several lobules or a part of a 
lobule have lost the alveolar arrangement characteristic of the pancreatic 
parenchyma. At first sight it may be supposed that this disturbance of the 
usual structure is artificial in origin, produced possibly in cutting the sec- 
tion, but it has been observed in tissues hardened by a variety of methods 
and cut after embedding in both paraflin and celloidin. Moreover, the cells 
of such areas difier from those of the surrounding gland tissue. They are 
smaller and polygonal in shape. Their nucleus is often smaller and contains 
more chromatic substance than those adjacent. A conspicuous feature is the 
abundance of cells containing two nuclei, and at times three or even four are 
seen in the same cell. Mitotic figures have not been observed. The sig- 
nificance of these areas is doubtful ; it is possible that they are the seat of 
cell-proliferation, and may bear some relation to the increased size of the 
organ. 

Finely granular iron-free pigment, like that found in the walls of the hepatic 
bloodvessels, is present also within the cells of the same character in the walls 
of the veins and arteries of the pancreas. Pigment of identical characteris- 
tics is found in the walls of the larger ducts. 

Heart, Well-marked fragmentation and segmentation of the myocardium 
is present. Brownish -yellow pigment is deposited in great quantity within 
the muscle fibres. It has the location of that which is present with brown 
atrophy of the organ, and, when moderate in amount, is accumulated in the 
neighborhood of the nucleus. All the pigment present does not give the 
reactions of iron, and in specimens treated with ferrocyanide of potassium or 
with aqueous haemotozylin a considerable amount of unchanged pigment 
remains. In sections of heart muscle treated with methylene-blue none of 
the pigment within the muscle-celJs take the color observed when the iron- 
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free pigment of the walls of the hepatic bloodvessels is so treated. This pig- 
ment is apparently that which is found normally in the muscle fibre and is 
increased in the condition of brown atrophy. The pigment remaining un- 
changed after treatment with reagents which demonstrate iron is greater in 
amount than that normally present in the muscle fibres. In the interstitial 
tissue are seen here and there groups of globules of iron-containing pigment 
similar to those found free in the tissues elsewhere. The wall of the blood- 
vessels contain iron-free pigment staining with methylene-blne. 

Ocuiro-intestinal Tract The pigmentation of the stomach and intestine 
difiers from that of the organs previously considered. Here the pale yellow, 
iron-free pigment predominates and gives macroscopic discoloration to the 
organ. Brownish-yellow, iron-containing pigment is fairly abundant in the 
epithelial cells of the cardiac glands, and is present in very small amount in 
the cells of the pyloric glands, while an occasional clump of granules is seen 
free in the tissue. The iron-free granules are in cells which have usually 
the character of smooth muscle fibres, although a few are apparently con- 
nective-tissue corpuscles situated between the muscle fibres or in the submu- 
coea. The distribution of the pigmented cells varies in different parts of the 
gastro-intestinal tract. Throughout the stomach the muscularis mucosse is 
pigmented. In the cardiac portion the circular and longitudinal layers are 
not so afiected, while in the pyloric region there is in the circular muscle 
layer a conspicuous zone of pigmentation immediately below the submucous 
tissue. The walls of the arteries and veins of the submucosa contain pigment 
of the same nature. Throughout the small intestine iron-free granules are 
found in the cells of the muscularis mucossB. A small amount of pigment is 
present in the circular muscle layer, but does not form the zone present in 
the pyloric portion of the stomach. In all parts of the small intestine pig- 
ment is most abundant in the cells of the longitudinal layer. The vessels of 
the submucosa contain numerous pigmented cells. Less pigment is present 
in the ileum than in the jejunum, while in the colon it is found in still 
smaller quantity, though it has the same location as elsewhere. The epi- 
thelium oflhe Brunner's glands of the duodenum are conspicuously impreg- 
nated with iron-containing pigment, the protoplasm of the cells being almost 
completely replaced by pigment granules. 

Lymphatic Qlands, Several lymph glands were examined. One of these 
was situated beside the inferior vena cava where it receives the hepatic vein. 
Lymphatic tissue is almost wholly replaced by masses of brownish-yellow 
pigment giving the reactions of iron, so that the organ is practically a mass 
of pigment surrounded by a thickened capsule and penetrated by a thickened 
fibroufl septa. Among the pigment granules are scattered lymphoid cells, 
small groups remaining here and there. The pigment lying within the 
meshes of the reticulum is almost wholly extracellular, being in the form of 
particles which vary greatly in size, and resemble the extracellular pigment 
in the interstitial tissue of the liver, pancreas, and heart It is apparently 
carried to these lymphatic glands along the lymphatic channels in the same 
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way that coal pigment is carried from the lung to the bronchial glands. An 
occasional fixed tissue-cell containing brownish-yellow granules is observed. 
In the smooth muscle and connective-tissue cells of the bloodvessels and in 
connective-tissue corpuscles of the capsule iron-free granules are found. 

Spleen. The great engorgement of the bloodvessels and consequent tume- 
faction explain the fact that in spite of an abundant pigment deposit there is 
not the macroscopic pigmentation observed in other organs. Iron-containing 
granules are present in the branched reticular cells of the pulp and in the 
endothelial cells of the capillaries. Indeed, the capillaries on cross-section 
often form conspicuous rings of pigment-containing cells. In less quantity 
round and oval pulp-cells contain brownish-yellow granules. In the Mal- 
pighian bodies pigment is almost entirely absent, and when found occurs in 
clumps of irregular extracellular globules, resembling those so abundant in 
the lymphatic glands. Iron-free pigment is not abundant, but is found occa- 
sionally in the elongated connective-tissue cells of the trabeculse. 

Adrenal, Pigmentation is almost wholly limited to the so-called glomerular 
zone, which forms a sharply defined corona of brownish-yellow color imme- 
diately below the capsule. When moderate in amount, the pigment, which 
gives the characteristic reactions of iron, is situated in that portion of the 
cell most distant from the capillaries, but as a rule it is present in such quan- 
tity that all portions of the cell-body are occupied. Degenerative cell 
changes similar to those observed in the liver and pancreas are associated 
with the accumulation of pigment. The capsule in places is very slightly 
thickened and cellular, and contains globules of pigment, apparently set free 
by the disintegration of parenchyma cells. In the cell columns there is here 
and there a deposit of pigment granules. 

Kidney. Pigment is present in very small quantity and is limited to an 
occasional tubule or glomerulus. Here and there the epithelial cells of a 
convoluted tubule contain pigment granules in great quantity, and differ 
from those of neighboring tubules in being of smaller size and more cubical. 
The glomeruli often contain pigment granules located apparently in the epi- 
thelial cells and occasionally there is a similar deposit in the loop of Henle. 
The bloodvessels differ from those of the organs more impregnated with iron 
in containing almost no iron-free pigment. An occasional cell thus pig- 
mented can be seen, but search is required for its demonstration. 

Lung. Pigment is scant. Occasionally within the alveolar septa are found 
brownish-yellow granules resembling the iron-containing granules in other 
situations. At times they completely fill an oval cell with an oval nucleus, 
while again they are extracellular. In many instances it is evident that 
these cells or free masses lie within the lumen of capillaries. Pigment-con- 
taining cells of a similar nature are seen in the larger vessels, and it is not 
inconceivable that in part at least they are endothelial cells of the liver or 
other organ, which, injured by pigment accumulation, have been dislodged 
from their position. Within the lumen of the larger vessels pigment granules 
are occasionally seen in round mononuclear cells very slightly larger than 
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polymorphonuclear leucocytes. Iron-free pigment is not found in the walla 
of the bloodvessels. 

SHn. In the lowermost cells of the Malpighian layer there is a well-marked 
increase of the normal pigmentation. The granules here found do not give 
the reactions of iron nor do they stain with methylene-blue. In the cells of 
the sweat-glands are occasionally found iron-containing granules in small 
number, and between the tubules are connective-tissue cells containing simi- 
lar pigment. Iron-free pigment is found in very small amount in the walls 
of bloodvessels of the subcutaneous tissue. Neither pigment granules nor 
pigment-containing cells are found within the lumen of the bloodvessels. 

Testicle, The cells of the seminiferous tubules contain no pigment. Along 
the vessels in the angular interstices between the tubules are conspicuous 
groups of polygonal and oval cells completely filled with yellow granules, 
apparently the so-called interstitial cells, which normally contain a small 
amount of pigment. The endothelial cells of the vessels also contain con- 
spicuous granules. The pigment of the interstitial cells remains unchanged 
after treatment with potassium ferrocyanide and hydrochloric acid, while 
that of the adjacent endothelium gives the characteristic reaction of iron. 

Under the designation "haemochromatosis/' von Recklinghausen,^ 
in 1889, described a condition of pigmentation affecting various 
organs. Brown pigment, which he thinks is derived from the hsemo- 
globin of the blood, is deposited within certain tissues and gives to 
them macroscopic pigmentation. Cases of intense wide-spread pig- 
mentation had previously been described by Quincke,^ Tillmanns,^ 
and Hindenlang.^ Cases of similar pigmentation, associated with 
diabetes and cirrhosis of the liver, had been described by Hanot and 
other French writers. 

The anatomical picture of generalized pigmentation drawn by v. 
Recklinghausen is very clearly defined. Most of the glands of the 
body have a deep brown color and within their secreting cells are 
found reddish-yellow or ochre-colored granules. In the liver this 
pigment is present in the parenchyma cells and in Kiipffer's cells. 
Michrochemical reactions prove that it contains iron. A second kind 
of pigment, distinguishable from the first by its occurrence in finer 
granules of pure yellow color, is found in the smooth muscle-cells of the 
stomach and intestines, of the bloodvessels and lymph-vessels, rarely 
in those of the urinary bladder, ureters, and vas deferens. It also exists 
in the connective tissue cells of certain localities — for example, Glis- 
son's capsule, the splenic trabeculae, and the sheaths of bloodvessels. 
This pigment does not give the reactions characteristic of iron. v. 
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Recklinghausen calls the iron-containing pigment ^' hsemosiderin," the 
iron-free pigment ^' haemofuscin.'' The use of these names does not 
necessarily imply that we have any means of identifying these sub- 
stances as definite chemical compounds or that we can recognize them 
when they occur in other situations. 

y. Recklinghausen thinks that the haemofuscin as well as the iron- 
containing hsemosiderin is derived from the haemoglobin. In his cases 
of generalized pigmentation there was an associated cirrhosis of the 
liver. 

V. Recklinghausen studied twelve cases which he regards as exam- 
ples of local and general hsemochromatosis. Hsemochromatosis he 
apparently defines as a condition of pathological pigmentation due to 
the deposition of pigment derived from the blood. Such a definition 
includes a variety of dissimilar forms of pigment deposit; brown 
atrophy of the heart, for example, fulfils its conditions, since, as is 
believed, the ultimate origin of the pigment there found is the haemo- 
globin of the blood. Nevertheless, it evidently has but little in com- 
mon with the general haemochromatosis already described. 

There is, however, a local condition which has been associated with 
haemochromatosis by several observers. I refer to pigmentation of 
the intestine caused by deposition of fine yellow granules in the smooth 
muscle-cells. GroebeP has made a careful study of this form of pig- 
mentation. In adults a moderate degree is almost constant. The 
amount of pigment present bears a relationship to the age of the 
individual, so that with increasing age there is an increased pigment 
deposition. Other influences, however, may play an important part in 
producing the condition. With wasting diseases — for example, tuber- 
culosis and carcinomatosis, there may be an accumulation equal to 
that present in advanced age. In sixteen of one hundred bodies 
studied by Goebel the pigment deposit was of sufficient magnitude to 
cause macroscopic discoloration, characterized by him as rust-brown. 
Hintze^ has described two cases of similar intestinal pigmentation. 

The pigment present in these cases does not give the reactions of 
iron, and agrees in morphology and location with the haemofuscin of 
V. Recklinghausen. Hence both Goebel and Hintze conclude that 
this intense intestinal pigmentation represents the first stage of haemo- 
chromatosis. Haemosiderin is, however, not present, and is the 
haemosiderin whose wide distribution forms the most characteristic 



A CASE OF HEMOCHROMATOSIS. 263 

feature of general hsemochromatosis. Indeed, the iron-free pigment 
has apparently been overlooked in a number of cases of generalized 
pigmentation, whose description otherwise agrees with the picture 
drawn by v. Recklinghausen. It is, moreover, as will be shown, with 
the presence of this iron-containing pigment that are found marked 
pathological changes in the containing cells. The accumulation of 
pigment within the smooth muscle-cells of the intestine is apparently 
an accentuation of a physiological process^ much more closely related 
to the brown atrophy of the heart than to general hsemochromatosis. 
Y. Recklinghausen's description represents a condition, presenting no 
close similarity to any form of local pigmentation with which we are 
familiar. 

The important features of this description are : 1. The presence 
in the epithelial cells of various glands^ notably the liver and pan- 
creas of an iron-containing pigment. 2. The presence of an iron-free 
pigment in smooth muscle cells of the gastro-intestinal tract and of 
the bloodvessels and lymph-vessels and in certain connective-tissue 
cells. 3. The association of cirrhosis of the liver with the pigmen- 
tation. To this condition, apparently a distinct pathological entity, 
the term hsemochromatosis should be limited, even though v. Reck- 
linghausen, its originator, applied it to conditions of local pigmentation 
as well. 

Prior to v. BeckliDghausen's publication several observers had studied 
cases of wide-spread pigmentatiou. Quincke', in 1877, observed with aneemia 
a deposition of iron in various organs — notably in the liver and spleen, and 
in one instance found microscopic pigmentation of the liver and pancreas as 
a result of the iron deposition. Tillmanna' described brown pigmentation of 
the liver, of the abdominal lymphatic glands, and in less degree of the spleen 
and pancreas, in a man who two months before death had sustained a fracture 
of the pelvis and, the observer thought, a contusion of the liver. Hinden- 
lang^ observed in association with morbus maculosus Werlhofii pigmentation 
of the glands of the body, particularly the liver, which was slightly cirrhotic, 
and the pancreas, and in these organs found a pigment corresponding mor- 
phologically and in situation to that which v. Recklinghausen subsequently 
described as hsemosiderin. The presence of an iron-free pigment was not 
mentioned, but, being much less conspicuous than the hsemosiderin, it may 
readily have been overlooked, the gastro-intestinal tract not having received 
histological examination. Hintze' has described six cases which he regards 
as examples of hsemochromatosis. Several of them had previously been 
mentioned by Lubarsch.^ Only three agree in detail with the description 
which V. Recklinghausen has given. Two are the cases of extreme intestinal 
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pigmentation before mentioned, and in a third, the case of an individual 
who five years before death had undergone an operation for the removal of 
a cyst of the pancreas, the deposition of iron-containing pigment was limited 
to the pancreas and neighboring lymphatic glands. The pancreas was the 
seat of a chronic interstitial inflammation with cyst formation, and the pig- 
ment was present only in the fibrous tissue, while the epithelial cells con- 
tained none. Although the intestine presented the variety of pigmentation 
described by Goebel, the condition cannot be regarded as hsemochromatosis, 
and was probably the result of local hemorrhage in or about the diseased pan- 
creas. Buss" has described a typical case of hsBmochromatosis associated with 
cirrhosis of the liver and diabetes mellitus. 

Letulle* records two cases and Richard idre^° one in which, associated with 
hypertrophic cirrhosis, accompanied by very abundant hssmosiderin pigmen- 
tation, there was similar pigmentation of the pancreas and of other organs. 
In these cases pigmentation of the skin was apparently absent. 

A condition, associated with hsemochromatosis by v. Recklinghausen, has 
been studied particularly by French writers. In 1882, Hanot and Chauffard^^ 
described two cases of diabetes mellitud associated clinically with hyper- 
trophic cirrhosis of the liver and bronze- like pigmentation of the skin. At 
the autopsy upon the first of these cases was found cirrhosis of the liver, 
characterized by the presence of wide bands of connective tissue. In the 
liver cells, as well as in the interlobular bands, were brown pigment granules 
in great quantities. In the second case, more carefully studied, the liver 
and pancreas presented a brown pigmentation, and were the seat of advanced 
chronic interstitial inflammation, both parenchyma cells and interstitial tis- 
sue containing masses of pigment granules. The stomach and duodenum 
were of a bluish-black color and pigment in small granules was found below 
the serosa. Letulle" several years later reported two cases of a similar nature. 
In a second communication Hanot, in conjunction with Schachmann,'' re- 
corded a fifth case and reviewed those previously published. Ue believed 
that the observations previously made established the existence of a new form 
of cirrhosis, cirrhose pigmeiitaire diabetique, and of a new clinical condition, 
diahlte bronzL 

The designation " diab(ite bronz6 " has been in general accepted, 
but not without protest. Bronzing of the skin is not a consistent 
phenomenon, and has been found absent in one case of Letulle, in the 
case of Hanot and Schachmann, and in a case recorded by Brault and 
Galliard.^* 

In the recorded cases of so called bronzed diabetes,* as far as they 

* The published cases of broDzed diabetes, numbering twenty-four, have been carefully col- 
lected by Anschdtz, and certain data are presented In tabular form in bis comprehensiTe 
review of the subject, which has appeared in the Deutsches Arcbiv ftir kliniuche Medlcln, 1899, 
Ixii. p. 411, subsequent to the preparation of this paper. For this reason a table of cases pre- 
I)ared by myself has been omitted. 
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are reported with sufficient detail, the symptoms and pathological find- 
ings are very constant. Clinically, the picture is one of a rapidly 
fatal diabetes mellitus associated with cirrhosis of the liver, usually 
of the hypertrophic variety. Bronzing of the skin is, as stated, not 
constant, but has been present in the majority of the cases. At autopsy 
has been found a deep pigmentation of the liver and pancreas asso- 
ciated with cirrhosis and in cases carefully examined macroscopically 
and histologically interstitial pancreatitis. An ochre-colored pigment, 
giving the microchemical reactions of iron, is present in the paren- 
chyma cells of the liver, pancreas and other glands, in the muscle 
fibres of the heart, in the interstitial tissue of these organs, and in the 
lymphatic glands. 

The facts relating to the incidence of the disease are of interest. 
No recorded instance of haemochromatosis or of bronzed diabetes has 
occurred in the female. The age of the individuals affected with 
bronzed diabetes has varied between thirty-three and sixty-two years, 
the greatest number occurring in the fourth and fifth decades. The 
cases of simple haemochromatosis fall within these limits. It has been 
believed that the disease is more common in France than elsewhere, 
and this is to a certain extent indicated by the fact that of twenty- four 
cases seventeen have been observed in that country. Simple haemo- 
chromatosis has been, however, described more frequently by German 
writers. 

The pathogenesis of the condition has been the subject of varied 
speculation. Hanot and Chauffard, and subsequently Hanot and 
Schachmann, have maintained that the primary etiological factor is 
the diabetes mellitus, that the diabetic alteration of the blood in con- 
junction with endarteritis, which they have found constant in their 
cases, causes a disturbance in the nutrition of the liver cells, an alter- 
ation of the pigment metabolism and a deposition of pigment within 
the cell-body. The excess of pigment so formed is reabsorbed by the 
capillaries, and diffused possibly in the form of emboli over the entire 
organism. Letulle,^* finding the same process of pigment deposition 
in other organs — for example, the heart — that takes place in the 
liver, comes to the conclusion that the pigment is formed in the cells 
in which it is found from the haemoglobin of the blood. He regards 
the diabetes as primary, and thinks that degeneration of haemoglobin, 
wherever it exists, occurs under the influence of the hyperglycaemia. 
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Brault and Galliard*^ also give prominence to diabetes as the im- 
portant factor in the production of pigmentation. The haemoglobin 
of the diabetic is, they think, so altered that it is incapable of the 
normal transformation into bile pigment, and is deposited in the liver 
cell. Furthermore, it accumulates in the blood and wherever pigment 
is elaborated and utilized. 

Hernandez^' thinks that dissolution of haemoglobin takes place 
under the influence of a general malady — diabetes — and pigment is 
deposited in the glandular cells, altering their nutrition and finally 
causing their destruction. The pigment is not eliminated but passes 
into the lymphatics, and causes in their walls an irritation, mani- 
fested by an increase of the connected tissue of the organ. Moss^*' 
believes that under the influence of the hyperglycaemia pigment gran- 
ules are formed within the bloodvessels at the expense of the altered 
or dissolved haemoglobin. The pigment accumulation in the liver is 
in proportion to the specialization of the liver cells to a chromogenic 
function and to the large volume of blood which traverses the organ. 
The coexistence of hyperglycaemia and melanaemia contributes in very 
great part to the production of cirrhosis. De Massary and Portier** 
support the conception that a diabetic alteration of the blood is the 
essential etiological factor in the production of the pigmentation. 
Rendu and de Massarj^ advance the hypothesis that the pigment 
is deposited in the various cells of the body as the result of an abnor- 
mal action exerted by the cell upon the haemoglobin of the blood, the 
alteration of metabolism being the manifestation of a general cachexia 
caused by diabetes associated with cirrhosis of the liver. 

A second smaller group of writers think that the pigmentation is 
produced by a primary disease of the blood, that as a result of some 
fundamental cause there is an alteration of the blood and subsequent 
formation of pigment from the altered haemoglobin. The relation of 
the concomitant diabetes and cirrhosis then remain to be explained. 
Buss suggests that the glycaemia may be the result of an incomplete 
oxidation of oxidizable carbon, resulting, in turn, from a diminished 
oxygen-carrying power of the altered haemoglobin. P. Marie** 
thinks that there follows the action of some primitive cause a disso- 
lution of the haemoglobin, which is transformed by the protoplasm of 
various cells of the body into pigment deposited in them. The pig- 
ment in turn causes a degeneration and destruction of the cells in 
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which it is accumulated and consequently chronic interstitial inflam- 
mation of various organs, notably the liver. The bronzed diabetes is 
neither clinically nor pathologically the classic diabetes^ but is a dis- 
tinct morbid entity^ as is, according to his belief, pancreatic diabetes ; 
and if, he says, it should be necessary to compare the condition with 
any other, he would turn his attention to pancreatic diabetes. Acard,^^ 
Datournier,^ and Jeanselme^ reiterate the conception of Marie, and 
suggest that perhaps the diabetes is only an accessory phenomenon 
which appears with a certain degree of chronic interstitial pancreatitis. 
Anschiitz^^ has convinced himself that the diabetes finds its cause in 
chronic interstitial pancreatitis, which, like the cirrhosis of the liver, 
he believes, is a manifestation of an underlying condition. 

The French writers who have described cases of " diab^te bronz6^' 
do no identify the pigmentation with the haemochromatosis of v. Reck- 
linghausen. In the very early cases no examination of the chemical 
nature of the pigment was made. Hernandez demonstrated that the 
brownish-yellow granules found by him in the epithelial cells of the 
liver, pancreas, and kidney, in the muscle cells of the heart, in the 
connective tissue of these organs, and in the lymphatic glands gave 
the microchemical reactions known to be characteristic of iron. In this 
and in subsequent cases the brownish-yellow pigment agrees in mor- 
phology and in location with the heemosiderin of v. Recklinghausen. 
No mention is made by the majority of the French writers of an iron- 
free pigment present in smooth muscle cells and in certain connective- 
tissue cells. It is the absence of hsemofuscin alone which raises doubt 
as to the identity of the pigmentation of bronzed diabetes with 
hemochromatosis. The haemofuscin, occurring in fine pale-yellow 
granules within cells, is much less conspicuous than the more coarsely 
granular heemosiderin, and may be very readily overlooked in speci- 
mens treated with reagents which demonstrate iron. Auscher and 
Lapicque** studied the pigment present in the case reported by Marie. 
In addition to widely distributed ochre-colored pigment, which became 
black on treatment with ammonium sulphide, they found on the intes- 
tinal wall a second variety of pigment, which was, according to them, 
of black color and dissolved in ammonium sulphide. Quantitative 
determination of the iron of the intestinal wall demonstrated a small 
percentage, while that of the liver was extremely large. The pigment 
observed by Auscher and Lapicque, and subsequently found by Acard 
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and Dutournier, though described as black in color, is apparently the 
iron-free hsemofuscin. 

Buss, in an inaugural dissertation, as mentioned, reports a case of 
diabetes associated with cirrhosis of the liver and of the pancreas and 
with general hsemochromatosis. He finds the iron-containing and the 
iron-free pigment in locations corresponding to those mentioned by v. 
Recklinghausen. On the one hand, there is no reason to doubt that 
the pigmentation in this case is identical with that of haemochromatosis, * 
and, on the other hand, the case presents the clinical and pathological 
picture to which Hanot has given the name '^ diab^te bronz^/' 

The case described by the writer holds a position intermediate be- 
tween heemochromatosis and the so-called bronzed diabetes. Associ- 
ated with hsemochromatosis there is bronzing of the skin, cirrhosis 
of the liver of advanced grade, and chronic interstitial pancreatitis. 
Diabetes was, however, not present. It is evident, then, that the gen- 
eralized pigmentation of bronzed diabetes is the haemochromatosis of 
v. Recklinghausen. 

When considering the etiological factors concerned in the deposition 
of great quantities of pigment in the liver and other organs we direct 
our attention to the blood, since it cannot be doubted that this iron- 
containing material is derived more or less directly from the haemo- 
globin. It is well known that in pernicious anaemia, with active 
blood destruction, there is a deposition of iron within the liver and 
other organs, but pigmentation of the character under consideration 
is at least in the great majority of cases not found. A considerable 
proportion of the cases, both of simple hiemochromatosis and of haemo- 
chromatosis associated with diabetes, have been accompanied by con- 
ditions which involve active destruction of the red blood-corpuscles. 
Hindenlang's case of general pigmentation, almost certainly one of 
haemochromatosis, was associated with morbus maculosus Werlhofii. 
In four other cases purpuric eruptions have been observed. In several 
there have been local hemorrhagic conditions, as, for example, hemor- 
rhagic pericarditis or peritonitis, as in cases of Hintze. In the case of 
Buss there was found at autopsy hemorrhagic pleurisy and peritonitis 
and hemorrhagic pachymeningitis. Other forms of local hemorrhage 
have been noted. The conditions cited present considerable variety, 
and in many cases were late manifestations in the disease. In many 
cases, moreover, local hemorrhages were not demonstrable. It is then 
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unnecessary to assume that the haemoglobin forming the pigment arises 
from the destruction of red corpuscles of extravasated blood. It seems 
possible that, associated with some primitive alteration of the bloody 
there is a tendency to local hemorrhage, the hemorrhages being merely 
secondary manifestations of the same disease of the bloody which, 
associated with intravascular destruction of red corpuscles, precedes 
the pigment deposition. 

In a case of Jeanselme, examination of the blood demonstrated the 
presence of a moderate grade of ansemia, but otherwise no marked 
pathological change of the blood was noted. Coagulation was not 
retarded. 

Attempts have been made to reproduce experimentally the pigmen- 
tation found in human beings. Two methods have been employed : 
1. The conditions of local hemorrhage are produced, for example, 
by injecting blood into the peritoneum. 2. Haemoglobin is set free 
within the circulating blood by the use of toxic substances which cause 
destruction of the red blood-corpuscles. Auscher and Lapicque^ 
and Meunier^ have attempted by these means to reproduce the pig- 
mentation of the internal organs found in bronzed diabetes. Auscher 
and Lapicque, by injecting blood into the peritoneum, caused accumu- 
lation of an iron-containing pigment in considerable quantity in the 
spleen but in very small quantity in the liver. In cases of haemochro- 
matosis, however, the liver is the prominent seat of pigment accumu- 
lation. 

It has long been known that toluylendiamin causes a destruction 
of the red blood-corpuscles, large doses producing in dogs haemoglo- 
binuria. By the use of this substance numerous experimenters have 
caused the deposition of an iron-containing pigment in the liver and 
other organs. Meunier, attempting to reproduce in dogs the pigmen- 
tation of bronzed diabetes, succeeded by the repeated injection of small 
doses in obtaining an iron-containing pigment in moderate amount in 
the liver, lymphatic glands, spleen, and bone-marrow. The immense 
iron accumulation of haemochromatosis, however, has not been repro- 
duced, so that experiments have thrown but little light upon the 
pathogenesis of the condition. 

The origin of the second form of pigment described by v. Reckling- 
hausen, haemofuscin, has been discussed at length by several writers 
who have studied haemochromatosis. The data at hand are, however. 
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very meagre. If the hsemofuscin were derived from the hsemosiderin 
the two would be foand side by side in the same cell, and v. Reckling- 
hausen, therefore, thinks that the haemofascin is formed independently 
from the hsBmoglobin or some soluble derivative present in the lymph. 
Lubarsch and Hintze believe the hsemofuscin to be elaborated from 
the haemoglobin as the result of a specific activity of the smooth 
muscle-cells. Lubarsch injected defibrinated blood between the serosa 
and muscularis of the intestine of rabbits and obtained in the smooth 
muscle-cells yellow granules of an iron-free pigment, formed, he thinks, 
by the action of the cells upon the liberated haemoglobin. 

It has been pointed out that a pigment apparently identical with 
the haemofuscin of v. Recklinghausen is present in adults in the smooth 
muscle-cells of the intestine under conditions which may be regarded 
as physiological, and, according to Groebel, increases with advancing 
age. In the sixteen cases of well-marked intestinal pigmentation with- 
out hsemochromatosis studied by him this pigment was not limited to 
the muscle of the intestine, but was found sparcely distributed in the 
smooth muscle-cells of the bloodvessels of the intestine, kidney, liver, 
and lung, in the smooth muscle of the bronchi, urinary bladder, and 
prostate. He observed similar pigment in the spindle-shaped cells of 
the splenic trabeculae and in connective-tissue cells of the liver, sub- 
maxillary gland, and mesentery. It seems evident, then, that the 
haemofuscin found abundantly with hsemochromatosis occurs under 
conditions which may probably be regarded as physiological. Un- 
doubtedly this pigment may occur unaccompanied by a generalized 
deposition of the iron-containing haemosiderin. 

Certain other iron-free pigments existing in moderate quantity 
under physiological conditions have been in the case herewith described 
found increased. The iron-free pigment present in the heart muscle 
is greater in amount than that found under normal conditions. The 
interstitial cells of the testicle, normally containing pigment in moder- 
ate quantity, are loaded with pigment granules which do not give the 
reaction of iron. The pigmentation of the skin which has given name 
to the disease is caused by the presence in the deepest cells of the 
Malpighian layer of an iron-free pigment, apparently not differing 
from that found under normal conditions. 

It seems probable, then, that the same conditions which cause the 
deposition of an iron-containing pigment in various cells of the body 
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ii&Tor the chromogenic metabolism of those cells which under nonnal 
conditions are capable of forming pigment. It may be pointed out, 
moreover, that haemofuscin is present in considerable quantity in the 
walls of the vessels of the liver^ pancreas, and lymph-glands, which 
contain heemosiderin in great quantity, while in the vessels of organs 
like the kidney and lungs, in which is deposited very little iron-con- 
taining pigment, it is almost absent. 

As already indicated, a majority of those who have studied cases of 
bronzed diabetes regard the diabetes as the essential etiological factor. 
V. Recklinghausen so explained his case of hsemochromatosis associated 
with diabetes. Without sufficient basis apparently an active blood 
destruction is assumed to be the result of the diabetic condition. In 
the ordinary form of diabetes, however, an accumulation of iron does 
not take place in the liver or other organs, as shown particularly in 
cases studied by Zaleski* and Kretz.f A case of diabetes associated 
with cirrhosis of the liver without pigmentation is recorded by Hanot 
and Schachmann. Similar cases in which pigmentation was not, at 
least, a conspicuous feature are mentioned by Hansemann and other 
writers upon diabetes. There is, moreover, as will be pointed out, 
reason to believe that the diabetes is secondary to the haemochroma- 
tosis. 

In the cases of bronzed diabetes the two prominent features in ad- 
dition to the generalized pigmentation are diabetes and cirrhosis of 
the liver, and it is to this second factor that a number of writers have 
directed their attention in attempting to explain the pigmentation. It 
is to be recalled, moreover, that cirrhosis of the liver, usually of a less 
intense grade, has been present in the cases of simple haemochroma- 
tosis. In all instances of hsemochromatosis, both with and without 
diabetes, the greatest pigment accumulation has been in the liver, and 
consequently a disturbed chromogenic function of that organ has sug- 
gested itself. It is conceivable that an iron-containing substance is 
deposited in the liver-cells as the result of their inability to accom- 
plish the normal elaboration of bile pigments from the haemoglobin 
of the blood. This altered metabolism may be the concomitant of the 
cirrhosis of the liver, then to be regarded as the primary etiological 

• Virchow's Arohiv, 1886, dv., 91. 

t Beitr. znr klin. Med. u. Chlr., Heft 15, Wien., 1896 ; Centralbl. f. allg. Path. u. path. Anat., 
1897, vill., 620. 
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factor. If the pigment is formed in the liver, how does it reach other 
portions of the body ? Is there evidence that the pigment is trans- 
ported by the blood stream either as emboli free in the plasma or as 
granules enclosed within phagocytic cells ? An occasional particle of 
pigment has been found in blood obtained by pricking the skin, but 
the objection has been urged that such particles may be derived from 
the pigmented cutaneous glands. The demonstration in sections of 
an occasional pigment granule in the lumen of vessels is by no means 
conclusive, since an impervious material may in cutting be carried into 
such position by the knife. The demonstration, as in the case de- 
scribed by the writer, of cells containing pigment granules within the 
lumen of vessels is in no greater degree proof that in this way pig- 
ment is disseminated from a single depot of formation. For it is not 
inconceivable that from soluble substances in the plasma pigment is 
elaborated in those cells in which it is found. Moreover, as has been 
pointed out, it is probable that a certain number of pigment-con- 
taining cells are endothelial plates desquamated before death as a 
consequence of the pigment accumulation or after death as a result of 
post-mortem change. 

A study of the process of pigment accumulation in widely separated 
organs throws more light upon the seat of its formation. The glands 
I have studied most carefully are the liver, pancreas, adrenals, and 
glands of Brunner. When the pigment is in moderate quantity, it is 
present as relatively fine round granules occupying that portion of the 
cell most distant from the capillaries — that is, in acinous glands the 
portion of the cell next the lumen. With greater accumulation the 
whole cell body contains pigment granules, and finally almost the en- 
tire protoplasm is replaced by them. In cells so loaded with pigment 
the individual granules vary much, occurring as large round globules, 
often of greater size than a red blood-corpuscle. Changes may also 
be observed in the nucleus of the cell. It becomes smaller, its out- 
line often becomes irregular, and it assumes a shrivelled appearance. 
In cells appearing to be a mere mass of granules and globules of pig- 
ment, with careful focussing a very faintly staining vesicular nucleus 
is occasionally seen, while more frequently are found pigment masses 
without any trace of nucleus, but still maintaining the cell outline. 
Finally, the cell outline is lost and a clump of pigment particles of 
very variable size lies free in the tissue. The same process, observed 
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in the liver, takes place in the pancreas and adrenal gland, and, indeed, 
in the muscle-cells of the heart. It is, therefore, improbable that the 
pigment they contain is transported as emboli or in phagocytic cells 
from some distant organ — as the liver. Much more probable is it that 
the same process is taking place simultaneously in all the organs con- 
cerned, that the pigment is elaborated by the cells in which it is found 
from iron-containing material dissolved in the surrounding lymph. 

Although, as it appears, the liver is not the seat of formation of the 
pigment found in other organs, a disturbance of the chromogenic metab- 
olism of its cells may be an important factor in causing the deposi- 
tion of pigment elsewhere. It may be that iron-containing derivatives 
of the hsemoglobin are not eliminated in consequence of changes in 
the liver-cells and so accumulate in the blood. The extreme pigmen- 
tation of the liver, greatly exceeding that of other organs, may hold 
to its chromogenic function some relation which our present knowl- 
edge of iron metabolism does not explain. 

Doubtless^ for the production of a condition of hsemochromatosis, 
some factor is necessary beside the mere disintegration of red cor- 
puscles and setting free of haemoglobin. Its absence in conditions 
associated with blood destruction sufficiently proves this point. Of a 
series of cases of cirrhosis of the liver studied by Kretz* in about one- 
half was found a moderate accumulation of an iron-containing pigment 
resembling hsemosiderin. He comes to the conclusion that the toxic 
matter circulating in the blood causes a degeneration of the liver-cells 
and at the same time acts injuriously upon the red corpuscles. It is 
the association of the two conditions which simultaneously produces 
cirrhosis and pigmentation. Possibly in hsemochromatosis the toxic 
material causing the blood destruction is of such a nature that it acts 
injuriously upon the cells of the liver and other organs so that they 
transform the soluble blood pigment reaching them into the insoluble 
hemosiderin. Alcohol may, under certain conditions, have this action. 
Such speculations merely indicate the complexity of the conditions 
which underlie the generalized pigmentation. 

Degenerate cells overloaded with pigment are in the case studied 
very abundant and can be readily demonstrated without prolonged 
search. We have thus an efficient fector for the production of a 

• Locdt. 
Am Phys 18 
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chronic interstitial inflammation. Newly formed fibrous tissue in- 
vades the lobule along the central vein and in places sends out fine 
radiating bands along the capillaries between the columns of liver- 
cells. The fibrous tissue about the central vein and that between the 
lobules contain large quantities of pigment for the most part extracel- 
lular as a result of the degeneration of the cells in which it was formed. 
This pigment lies free in the tissue presumably transported along 
lymphatic channels. When it is massed in large quantity there is 
usually evidence of active cell proliferation. In general the inter- 
lobular tissue is poor in cells, but in such areas proliferation may be 
indicated by the presence of small round cells. Two factors are, I 
believe, active in producing the scleroses : 1, pigmentary degenera- 
tion of the parenchyma cells ; 2, irritation produced by the presence 
of the pigment in the interstitial tissue. 

In the case I have described the pancreas is the organ, next to the 
liver, most conspicuously pigmented. Extreme pigmentation and con- 
sequent degeneration of the parenchyma cells can be readily seen. 
Fibrous septa deeply pigmented separate the lobules and in places 
strands of similar nature penetrate between the acini. The pancreas 
has been very superficially examined in many of the reported cases of 
bronzed diabetes, but in those in which a description of the micro- 
scopic appearance is given it is evident that chronic interstitial pan- 
creatitis existed. The fact that the organ in the great majority of 
cases has not been found atrophic has probably, in certain instances, 
prevented the recognition at autopsy of interstitial inflammation. In 
but two cases apparently has it been found to be smaller than normal, 
while it is frequently described as voluminous, enlarged or normal in 
size. In seven cases the weight is recorded ; the mean of the figures 
given, varying between 95 and 195 grammes, is 125.7 grammes, about 
one-half greater than the normal weight of the organ. The average 
weight of the liver, recorded in thirteen cases of bronzed diabetes, is 
2497 grammes, and we must regard the condition present as a form of 
hypertrophic cirrhosis. The lesion of the pancreas differs from the 
more commonly observed form of chronic interstitial inflammation, 
accompanied by more or less atrophy of the organ and may be desig- 
nated as hypertrophic pancreatitis. In my case, without diabetes, the 
pancreas weighed 170 grammes, almost twice the normal weight, and 
was the seat of an interstitial inflammation of moderate intensity. 
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The etiological relationship of chronic interstitial inflammation of 
the pancreas to diabetes has been well established in recent years by 
Hansemann and others, though the exact character and degree of such 
inflammation necessary to the production of glycosuria has not been 
definitely determined. Finding, with bronzed diabetes, chronic inter- 
stitial pancreatitis constant as far as we are able to judge, it is hardly 
possible to doubt that the diabetic condition is pancreatic in origin 
and makes its appearance when the pancreatitis has reached a certain 
grade of intensity. In the majority of cases the symptoms of onset 
are those of diabetes — that is, the individual is apparently in good 
health until the onset of glycosuria. In the three cases of hsemo- 
chromatosis without diabetes described by Hintze, diseases having no 
apparent relation to the hsemochromatosis caused death. In the 
present instance intercurrent typhoid fever caused the death of the 
individual before chronic interstitial pancreatitis had reached a suffi- 
cient grade of intensity to produce glycosuria and thus the haemochro- 
matosis was prevented from reaching its usual termination, pancreatic 
diabetes. 

CONCLUSIONS. 

1. There exists a distinct morbid entity — haemochromatosis — char- 
acterized by the wide-spread deposition of an iron-containing pigment 
in certain cells and an associated formation of iron-free pigments in a 
variety of localities in which pigment is found in moderate amount 
under physiological conditions. 

2. With the pigment accumulation there is degeneration and death 
of the containing cells and consequent interstitial inflammation, nota- 
bly of the liver and pancreas, which become the seat of inflammatory 
changes accompanied by hypertrophy of the organ. 

3. When chronic interstitial pancreatitis has reached a certain 
grade of intensity diabetes ensues and is the terminal event in the 
disease. 

I desire to express my obligation to Dr. Welch and Dr. Flexner for 
the interest they have shown in the foregoing case and for the assist- 
ance they have given me in its study. 
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DISCUSSION. 

Dr. Osler : I have brought over, for your inspection, a patient in all 
probability illustrating this condition. Hanot's cirrhosis is characterized 
by the chronicity of the disease, the non-alcoholism, the large size of the 
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liver and spleen, and the absence of ascites except toward the close. The 
cases may last from three to thirteen years, may remain in fairly good health, 
and osnally die from symptoms of toziemia, which is a terminal infection. 
Of a number of cases of hypertrophic cirrhosis that we have observed during 
the past few years, two have presented this peculiar condition. This man came 
to the clinic two years ago and the probable diagnosis of Addison's disease was 
made. I did not see him at that visit. He is a man of good family history, 
not a drinker, has been in one position as a pilot for fourteen years, and he 
noticed about four years ago that he had begun to change in color. Since that 
time the only two features he has presented have been the increasing bronz- 
ing of the skin and recurrent attacks of purpura. He is a vigorous, healthy 
man, not very well nourished, and on examination last Saturday I found a 
well-marked hypertrophic cirrhosis with enlargement of the spleen. He has 
the long duration of the disease, the bronzing of the skiu, the enlarged liver 
and spleen, and he has had the recurring hemorrhages which are so common, 
of course, in the true hypertrophic cirrhosis of Hanot's, and which are 
mentioned in a number of these cases reported in the German Archives. 
The skin has not yet been examined, but the urine shows the presence of 
iron and no sugar. [Exhibiting patient.] 

Dr. Ada mi : The case referred to by Prof. Welch was communicated by 
Dr. James Stewart and myself at a meeting of the Montreal branch of the 
British Medical Association, on May 6, 1898, but has not as yet been pub- 
lished in any journal, although I have referred to the case in an article on 
" cirrhosis *' in the second volume of Sajous* Annual^ 1898. Our neglect to do 
so has been mainly due to the fact that upon the study of further sections I 
became convinced that a change had occurred in the material in conse- 
quence, apparently, of the action of formalin upon the tissues. I had placed 
portions of the liver and pancreas in absolute alcohol, but the majority 
of the tissues had been placed according to our usual routine method (in 
formol-Miiller), and upon comparing sections of the liver that had been 
hardened in these two preservatives we found, without doubt, that the haomo- 
siderin was either being slowly dissolved out or becoming more fixed in the 
latter ; hence, I became a little dubious as to whether the results we obtained 
with certain tissues were absolutely correct, and delayed publication in order 
to make a fuller study of this disturbance. 

I do not know that any one has as yet called attention to this action of 
formalin upon iron or iron containing pigment in the tissues. Apparently 
there is some liability for the formalin to act on the iron, so as to produce a 
soluble formate. Dr. Maude Abbott is studying further these specimens, and 
will later publish a full account of this case, with a study of the deposit of 
iron -con taming pigment in the tissues. 

Briefly, the case was that of a female of fifty years, unmarried, admitted to 
the Royal Victoria Hospital of Montreal, under Dr. Stewart, in July, 1897. 
For upward of ten years she had taken a glass or two of undiluted gin daily. 
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though recently beer had replaced the gin ; for years also she had beeo in 
the habit taking soda and vinegar two or three times daily. 

Two years before admission the present illness began, with symptoms point- 
ing to gastric irritation. Upon admission, she was poorly nourished, the 
conjunctivse were icteroid, while the skin had a dark slaty or bluish-gray 
color, both in the exposed parts and those covered by the clothing. There 
was a soft blowing systolic murmur at the apex over the aortic area and a 
marked degree of general arterio-sclerosis. There was evidence of effusion ia 
both pleural cavities, more especially into the right, while she expectorated 
a scanty brownish sputum. The abdomen was fuller than normal ; she com- 
plained of a sense of weight in the epigastrium and frequently vomited after 
meals. In the epigastrium was a firm mass having a raised convex surface 
and well-defined borders, the movements of which during respiration were 
synchronous with those of the liver. The gall-bladder could not be palpated ; 
the spleen was markedly enlarged and reached to two and one-half inches 
from the anterior superior spine. 

On several occasions the chest was aspirated and a few ounces of blood- 
stained serum removed. The urine at no time presented abnormal characters, 
save that on a few occasions a trace of albumin could be detected ; although 
frequent tests were made for sugar, this was never found to be present. 

During her stay in the hospital her general nutrition improved very con- 
siderably, more especially after treatment on the surgical side for suppurative 
otitis media with mastoid abscess. The pigmentation of the skin, however, 
underwent a definite increase, although it varied somewhat from day to day. 
This pigmentation was so marked that the patient was known throughout 
the hospital as " Blue Mary." She frequently complained of epistaxis. 

Upon April 15, 18i^8, she suddenly became worse, passing into a semi- 
stuporous state and refusing nourishment; she died quietly on the following 
day. The cause of the sudden change and of her death could not be de- 
termined during life, for she neither vomited blood nor was there melsena. 
Diagnosis varied during life between malignant disease in the epigastric 
region, affecting either the liver or the pancreas, and hepatic cirrhosis. 

The autopsy, performed eighteen hours after death, showed the exposed 
parts of the body to be of a curious ashen or bluish-gray color ; the other 
parts had the same color, but to a less extent. The skin of the face was 
rough ; that of the palms and hands singularly smooth, almost silky to the 
touch. 

Taking first the abdomen, we remarked that there was complete absence of 
ascites, and again there were several richly vascular bands of omental adhe- 
sions to the parietes in the right lower quadrant of the abdomen ; the stomach 
was greatly dilated and of a slaty color, and the coils of the small intestine 
were full and of the same slaty color. The right lobe of the liver was almost 
entirely covered by the ribs, the relatively large left lobe forming the main 
visible portion. It was this that had formed the mass palpable during life; 
the visible surface of the organ was distinctly of the hob-nailed type. 
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On removing the organs the stomach contained abundant black blood and 
gas; the first few feet of the jejunum were greatly distended with blackish 
fluid blood ; below this the small intestines were relatively empty but blood- 
stained to within a foot of the valve. There was again more solid coagulated 
blood, and this also filled the colon right down to the rectum. Clearly death 
had been from hemorrhage into the alimentary canal, and the seat of the 
hemorrhage was found at a point not quite one inch above the cardiac orifice 
of the stomach, along the posterior median line of the oesophagus. Here 
pressure upon one of the projecting varicosities of the submucous veins led 
to the free oozing of blood out of a small depression or ulcer. 

The liver was of normal weight — 1550 grammes, or about 51 ounces ; on 
the whole it was rather smaller in dimensions than normal ; there were exten- 
sive adhesions in the shape of well-formed vascular fibrous bands between 
the right lobe and the diaphragm. On section the organ was dense, firm, 
and presenting everywhere small islands of liver-tissue of dirty yellowish 
color, surrounded by more bluish-gray, glistening fibrous tissue, which was 
present in great abundance. 

The spleen was of great size — 720 grammes, 23.3 x 13.5 x 4 cm. ; the organ 
was flabby and on section pale and pulpy. The pancreas was long, thin, and 
moderately congested. 

The suprarenals were of dark color with softened medulla; the kidneys 
relatively large, somewhat congested, presenting a condition of a mixed 
nephritis. There were adhesions between the atrophied uterus, rectum, and 
right ovary; and in the uterus several small fibroids — submucous, intra- 
mural, and subserous. 

With regard to the head, the brain presented no abnormality ; the mem- 
branes were healthy. There were generalized veil-like adhesions over the 
right lung and similar adhesions between the diaphragm and the base of the 
left. In the lungs themselves there was no evidence of tuberculosis, unless 
a minute, somewhat branched or spiculated calcareous body, toward the apex 
of the right lung, represented an obsolete tubercle rather than a small 
broncholith. The heart was relatively large, the valves all healthy, the mus- 
cle somewhat flabby, the lefl ventricle relatively thin- walled, the average 
diameter of its muscle being 9 mm. There were no signs of pericarditis. 

Microscopically. Sections of liver showed appearances practically iden- 
tical with those described by Prof. Welch ; the bands of new fibrous tissue 
were, in general, large and generally sharply defined. The area of parenchyma 
enclosed varied in size, and there was well-marked absence of proliferated 
bile canaliculi; there was little evidence of compensatory hypertrophy of the 
parenchyma. Upon subjecting to Perl's test, iron-containing pigment was 
found present in extraordinary amount ; this was present in all parts of the 
liver, in the endothelium of the portal vessels, in the dense clumps and tracts 
in the new connective tissue, and again abundantly in the liver cells them- 
selves. The peripheral cells of the lobules were, in general, richest in pig- 
ment; here and there the deposit affected all the cells to the very centre of 
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the lobule. Not even io advanced cases of pernicious ansemia have I met 
with so extensive a deposit of hsemosiderin. In addition to this there was 
relatively abundant brownish pigment not converted by the ferrocyanide, 
evidently hfemofuscin. 

With regard to the other organs, the only lymphatic glands kept were those 
situated on the posterior wall of the cardiac end of the stomach and begin- 
ning of the oesophagus; these were crowded with pigment mainly of the 
dark-brown type. The pancreas showed some fibrosis, distinct, but not very 
extensive, but the blue pigment showed remarkable distribution; it appeared 
to be mainly within the gland cells. Curiously, the most extreme pigmenta- 
tion appeared to be in the outer portion of the gland ; the cells of the more 
centrally situated alveoli showed extensive granular deposit of yellow-browii 
pigment with only occasional blue granules. The blue and brown pigment 
granules were of identical size and situation, and from the curious arrange- 
ment I can only conclude that at the periphery the iron was relatively unsta- 
ble and so reacted to Perl's test, whereas, at the more centrally situated 
cells, it was more deeply fixed. For it must be kept clearly in mind that 
Perl's test acts only when the iron is in loose combination. 

The heart-muscle showed some fibroid degeneration with congestion. 
Stained by ordinary methods the fibres appeared to show a condition of 
advanced brown atrophy ; by Perl's test the granules took on the blue stain. 

Other regions showing deposit of the pigment were the walls of the odsopha- 
gus and first part of the stomach. Here the endothelium of the vessels and 
the various non-striated muscle-fibres in the sections did not give the blae 
reaction, but presented abundant brown and very clearly defined granules. 
Unfortunately the rest of the stomach and intestines were not kept, the sla^y 
color of these organs having been at post-mortem attributed purely to the 
extreme hemorrhage which had taken place into these viscera. 

On the other hand, to our surprise, the spleen showed singularly little 
deposit of pigment; only individual cells here and there, which we took 
to be leucocytes, were crowded with granules giving the blue reaction. Simi- 
larly the kidneys were almost entirely free from reaction. At most, within 
the vessels here and there could be seen nucleated cells taking on the blue 
stain. 

The skin also gave but a poor reaction. In the papillse of the cutis were 
large cells which took on, more especially, the brown stain, and there was only 
a mere bluish reaction on the part of the lowest layer of the rete Malpighii. 

As already stated, the action of the formalin upon the tissues may to some 
extent explain the failure to obtain a reaction in these organs. 

By more extensive action with warm, dilute hydrochloric acid Dr. M. £. 
Abbott has been able to loosen the iron in a large portion of the pigment and 
thereby to gain Perl's reaction. By this means she has shown that this iron- 
containing pigment is found in greatest amount in the lymphatic glandn of 
the abdomen, liver, pancreas, and heart-muscle, while the kidney is almost 
entirely free from it; the suprarenals contain it only in the outer portion of 
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the cortex, and that irregularly, while the spleen contains but a relatively 
small amount. 

With regard to the meaning of this remarkable condition of hsemochro- 
matoeis I find myself a little at variance with Prof. Welch, for I can scarcely 
regard it as a morbid entity. So far as I can see, quite a fair number of cases 
of cirrhosis of the liver, upon careful examination, show the existence of a 
moderate increase in the amount of iron-containing pigment in the liver. 
While, if I read Hintze aright, the deposit is by no means associated with 
cirrhotic changes in the liver and pancreas, and may be found in connection 
with other abdominal disturbances, I freely confess that it is only in connec- 
tion with the hepatic and pancreatic cirrhosis that it occurs to an extreme 
degree. 

In the very early stage the deposit is confined to the coats of the small 
intestines, more especially to the muscular layers. 

Not to enter too fully into discussion upon the subject, I am led to think 
that the origin for the condition is to be ascribed to disturbances occurring 
along the intestinal tract, and it is more especially in the walls of the intes- 
tine and the intestinal vessels that those changes occur which lead to the 
breaking-down of the red blood-corpuscles and the liberation of their iron- 
containing pigment. 

Db. Welch : Dr. Adami gives us the only case on record which has 
occurred in a woman. Purpura has occurred only in a small minority of 
the cases, and the real question as to whether this conception of it as an 
independent disease is the correct one is, of course, an open question, but 
that is the conclusion to which Dr. Opie has come. 



THE SYMPTOMATOLOGY OF TUMORS mVOLVING 

THE HYPOPHYSIS CEREBRI. 



By JAMES STEWART, M,D., 

OP MONTREAL. 



It is generally recognized that tumors of or involving the pituitary 
body may, in addition to the results arising from local or general 
cerebral pressure, induce symptoms directly due to destruction or in- 
terference of the function of this structure. It is generally admitted 
that the hypophysis is either enlarged or diseased in every case of 
acromegaly. What relation the changes in the pituitary body bear to 
the acromegalic symptoms is, however, still a matter of speculation. 

A number of cases of tumors involving the destruction of the hypo- 
physis have been reported, chiefly by Weir Mitchell, Drs. Anders and 
Cattell, and Guy Hinsdale, where no symptoms of acromegaly were 
present. This paper is chiefly a record of two cases of a similar char- 
acter, in neither of which were there any symptoms of acromegaly. 
In one case the symptoms, in addition to the direct cerebral pressure- 
signs, resembled a mixture of myxcedema and pernicious anaemia, 
while in the other the symptoms were those of a somewhat rapid 
infiltrating neoplasm of the anterior part of the base of the brain. 

Case I. Periihelial Angiosarcoma of the Pituii/xry Body, Symptoms : Head- 
ache j vomiting, and temporal hemianopsia; finally infiltration of the growth 
into the ethmoid and sphenoidal cells, causing hemorrhage from the nares ; no 
symptoms of acromegaly or other forms of nutritional disturbance. — Miss K., aged 
thirty-five years, a miniature painter, was admitted December 2, 1898, com- 
plaining of headache, dimness of vision, and occasional vomiting. She says 
that the headache and dimness of vision have been troublesome for upward 
of eighteen months. The failure of vision was noticed first in the left eye, 
and she observed that the pupil of this eye was larger than the right. Three 
months previous to admission the sight of the right eye was found to be also 
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failing, and the pupil of that eye becoming larger. The vomiting which 
occurs about every month, lasting from one to three days, was first noticed 
March, 1898. 

She was born in Eastern Ontario, and always lived there, except for a 
period of six years, when she resided in the State of Illinois. With the ex- 
ception of measles and whooping-cough there is no history of any illness. 
She has four brothers and five sisters living, all in good health. One brother 
died from pulmonary tuberculosis, and a sister from heart trouble. She was 
much worried for months previous to the onset of headache and dimness of 
vision, and had been treated for nervous prostration. 

Present Condition. She is a tall and well-nourished woman, thirty-five 
years of age. She is able to walk about, but prefers lying in bed on her back, 
as in this position she suffers less from headaches. She is more than ordi- 
narily intelligent, her mental state on admission being, as far as she herself 
or others could judge, fully normal. 

Headache, Pain in the head is her great complaint. It is referred chiefly 
to (1) the left temporal and parietal regions; in the left eyeball and over the 
left brow; (2) to the occiput, just below the occipital protuberance, shooting 
downward and often forward, on both sides, often entirely circling the neck. 
The pain, she says, is continuous, but it is frequently intensified, especially 
on movement, on percussion, and at times spontaneously. 

Dimness of Vision, Three months before her admission into the hospital 
Dr. Stirling had an opportunity of examining her eyes and found the follow- 
ing conditions present : 

Right Eye, 5-9, outer half of the field gone, light perception reduced 5 
degrees. The pupil active to light and accommodation, but indirect action 
from left eye lost. 

Left Eye, Light perception reduced 8 degrees. She is able to count fingers 
at two feet in the lower and outer part of the field, but nowhere else. Pupil 
is 7 mm. in diameter, immobile to light and accommodation. There was a 
slight non-paralytic divergence. 

There was simple atrophy of both optic nerves, without any diminution in 
the size of the large vessels. 

Three months afterward Dr. Buller found a more advanced condition of 
atrophy, there being just perception of light in the left eye, and a marked 
diminution now all over the right field. He also reports a state of simple 
atrophy without diminution of the large vessels. The diminution of light 
perception in the right eye was so marked that he was not able to map out 
the field. 

Her voluntary power is not in any way impaired. Nutrition is good. The 
knee-jerks are much diminished, while the superficial and organic reflexes 
are normal. There is no disturbance of any form of the muscular sense. 
The general sensibility is not in any degree impaired, and with the exception 
of the disturbance in the functions of the optic nerves already referred to, the 
special sense-nerves are normal. 
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Menstruatioo began when she was thirteen years of age and continued one 
year, when it permanently ceased. 

The urine had a sp. gr. of 1025, contained i per cent of albumin, together 
with numerous granular and hyaline casts. 

The subsequent course was characterized by more or less continuous and 
severe headache, by occasional vomiting, and gradually increasing stupor. 
A few days previous to her death, January 7, 1899, there was a discharge of 
a bloody fluid from both the anterior and posterior nares. The immediate 
cause of death was hyperpyrexia. 

I am indebted to Dr. A. G. Nicholls, Assistant Pathologist to the Royal 
Victoria Hospital, for the following account of the post-mortem. 

In addition to the morbid changes met with in the brain, the following 
were found : 

There was a subacute diffuse nephritis in both kidneys. The uterus infan- 
tile in type, being only 5.25 cm. long. The ovaries were small, fusiform in 
shape and without noticeable scarring, and slightly fibroid. 

The Brain. The calvarium was normal. The dura was thin, showing the 
convolutions of the brain through its substance. It was congested and 
exuded blood. The convolutions were flattened on both sides, chiefly over 
the vertex and posteriorly. The frontal convolutions appeared to be normal. 
There was considerable exudation of clear fluid about the base of the brain. 

On removing the brain a tumor- mass was found at the base, lying in the 
sella turcica, and occupying the site of the pituitary gland, of which no ves- 
tige could be seen. The tumor measured 5 cm. long by 4.75 cm. broad. 
The upper surface was lobulated, forming grape-like masses of a reddish, 
translucent color, of soft consistence, and hemorrhagic appearance. There 
were two large lateral lobes, with three smaller ones anteriorly. The under 
surface of the tumor was very soft and diffluent, of the appearance of rasp- 
berry-jelly. This was probably due to manipulation. The tumor lay in the 
median line with a tendency to the left side. There was an oval excavation 
on the base of the brain in which the mass rested. The sella turcica was 
greatly enlarged in all directions, corresponding to the main mass of the 
tumor below. The body of the sphenoid was eroded from pressure, the bone 
being as thin as paper. The sphenoidal and ethmoidal cells contained a 
jelly-like mass similar to the tumor. The posterior nares contained blood- 
stained mucus. On the left side in front the tumor passed beneath the 
dura of the cranial base, reaching along the lesser wing of the sphenoid as far 
as the back of the left orbit. It had not, however, invaded the orbit. The 
growth had reached the top of the pharynx without causing any perceptible 
bulging. The tumor pressed directly upon the optic commissure, which was 
flattened. It reached backward to a point 2 cm. anterior to the pons, 
compressing the left crus. Other cranial nerves seemed not to be directly 
involved. 

The specimen was hardened in bulk, formol-Muller. 

At closer inspection the mass was found to be bounded, at least above, by 
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a thin fibrous membrane, presumably the pia mater. Several sections were 
made through its substance, and through the optic chiasm, pons, medulla, 
left crus and cord. 

Microscopically, the tumor was found to be inclosed in the upper surface 
by a laminated fibrous tissue membrane, presumably the pia mater. The 
finer structure of the mass varied somewhat in different parts. In the main 
it consisted of delicate capillary bloodvessels with elongated cells having oat- 
shaped nuclei. The bloodvessels were composed of basement membranes 
lined with flat endothelial cells; they were for the most part small, but in a 
few instances formed actual cavernous sinuses. The elongated cells were 
arranged about the bloodvessels, their long axes being placed radially to the 
centre of the vessel. This gave the tumor the appearance of being formed of 
a series of rings. In other places the elongated cells formed long, finger-like 
processes running in various directions and without the same definite rela- 
tionship to the vessels. On the under surface of the tumor small spicules of 
bone were seen, showing that the new growth had forced its way through the 
body of the sphenoid. At the margin of the growth two or three very cellular 
nodules were seen which had a close resemblance to round- celled sarcoma. 
On the whole, as the tumor was composed largely of short, spindle cells, it 
had the appearance of a sarcoma, and owing to the relationship to the vessels, 
it must have started from the perithelium. No remains of the pituitary body 
were seen, nor was colloid present. 

Diagnosi$. Perithelial angiosarcoma of the pituitary body. 

Sections through the optic chiasm showed that the optic nerves were in a 
state of extensive degeneration, the myelin sheaths being broken up and 
reduced to globular masses. The bloodvessels were distended, and surround- 
ing them were masses of small, round cells. 

Sections through the pons, medulla, left crus, and cord showed nothing 
abnormal. 

The symptoms in this case extended over a period of about twenty 
months^ and were clearly indicative of a cerebral growth in the neigh- 
borhood of the optic chiasm. There were no symptoms whatever of 
acromegaly, myxoedema, or pernicious ansemia. I would like, how- 
ever, to call attention to two changes which have been frequently met 
in cases of tumors involving the pituitary body. These are cirrhotic 
changes in the kidneys, uterus, and ovaries. Boyce, in his valuable 
paper on hypophyseal growths, gives details of at least four cases 
where the kidneys were found to be granular. 

Case II. Endothelioma of the base of the brain, causing pressure on the chiasma 
and obliterating the pituitary body ; symptoms of a cerebral growth extending 
over nine years; right temporal hemianopsia; profound ancemia; a general 
appearance not unlike that seen in myxoedema ; no changes in the osseous tissues. 
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— Mr. W., a merchant, aged forty- two years, came first under the observation 
of Dr. Stirling in February, 1888, complaining of failing vision, headache, 
and vertigo. He first noticed the failure in vision in the left eye two years 
previously, and this was, I believe, the first evidence of any intracranial 
trouble. 

He had been for a number of years and up to the time of the appearance 
of his present complaints a heavy drinker. There was no history or evidence 
of tuberculosis or syphilis. He complained of a dull frontal headache, but 
neither at this period nor at any time during the prolonged course of his 
illness was headache a prominent symptom. In walking he more or leas con- 
stantly had what he called a giddy sensation, with a tendency to fall forward. 
Vomiting of a cerebral character was present for some months during the 
early period of the disease. Dr. Stirling's examination of the eyes revealed 
the following changes : 

Left Eye, There is no perception of light. The pupil is semi-dilated and 
immobile, but reacts on stimulating the right eye with light. 

Right Eye, Complete blindness to the outer side of the field. The inner 
side was amblyopic; vision being reduced to counting fingers at twelve feet. 
In reading type he is able to pick out a letter of the largest size (No. 16) here 
and there. In this area the perception of green was found to be very defec- 
tive, and after looking at green for some time there was an after-image in 
pink. 

Examination of the fundus revealed in the left eye white atrophy of the 
disk, with somewhat contracted vessels. In the right eye the disk is pale. 

There was no objective disturbance of either sensation or motion. He 
complained, however, of numbness in the hands. He had frequent flushings, 
followed by profuse perspirations about the head and neck. The knee-jerks 
were slightly exaggerated, but the superficial and organic reflexes were 
normal. 

The further course of this case was very slow, six years elapsing before his 
death, in 1894. His sight entirely failed in August, 1889. He became very 
fat and ansemic. The face and extremities were pufiy, but in no part was 
there pitting on pressure. The puffy, pale skin presented a very striking 
clinical picture. The pallor of the skin was noticed when he first came 
under observation in 1888, but it steadily increased. In 1892 he presented 
the typical appearance of a person suffering from pernicious anemia. The 
skin having a typical lemon-yellow tint, while the general state of nutrition 
appeared to be unusually good. In March, 1893, Dr. Gunn examined the 
blood. He found 2,800,000 red cells and the proportion of white to red as 
1 to 1500. The red cells were irregular in size, microcytes being abundant; 
no nucleated red cells were found. Four months later a second examination 
of the blood was made by Dr. Gunn. He found 2,100,000 red cells, and the 
proportion of white to red as 1 to 1600. The urine was free from both albu- 
min and sugar. 

The anaemia remained up to death, but did not present any changes differ- 
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ent from the last above-recorded examination. His appetite remained good, 
and was even at times voracious. He was annoyed with photopsia, and dur- 
ing the last two years of his life he complained more or less constantly of 
hallucinations of vision, smell, taste, and hearing, and of general sensibility. 
He often imagined that burglars were breaking into the house, maintaining 
that he not only heard but saw them. He kept a revolver under his pillow, 
to punish any burglar who would attempt to come near him. 

He frequently made mention of what he called *' beasties " crawling over 
his skin, and would stoutly maintain that he not only felt but saw them. 
This was when he had no perception of light in either eye. Although his 
general nutrition and strength were fair, he spent almost the whole of his last 
year in bed. When urged to get up, he would make answer that he would do 
so the following day. 

Summary of the symptoms and course: 

1. Gradual loss of vision in both eyes, going on to total blindness in the 
left and to temporal hemianopsia in the right, followed later on by total ex- 
tinction of the perception of light. 

2. There was complaint in the earlier months of his illness of frontal head- 
ache and of occasional vomiting. 

3. The presence of more or less constant giddiness throughout the course 
of his disease, with a tendency at first to fall forward and afterward to one 
side. 

4. Profuse intermittent flushings and perspirations about the face and neck, 
but the skin of other parts was dry and harsh. 

6. Slow cerebration, as evidenced by a slow, drawling speech and slow- 
ness in answering questions. There were also great apathy and drowsiness 
and lowered temperature. 

6. Hallucinations of sight, smell, of hearing and of general sensibility. 

7. A very pronounced lemon tint of the skin, resembling in this respect 
the appearances considered to be characteristic of pernicious ansemia. The 
blood changes corresponded also to those met with in pernicious aneemia. 

8. CEdematous-like condition of the hands and feet, but no pitting on 
pressure. 

9. During the last two years of his life he kept his bed more or less con- 
stantly, taking little or no interest in anything, but still able to talk and 
answer questions intelligently. He finally died in a state of coma. 

Diagnosis, The general symptoms — ^headache, vomiting, vertigo, and optic 
atrophy— pointed clearly to a cerebral tumor, while the temporal hemianopsia 
localized this to the optic chiasm. Had the visual disturbance been seen 
earlier it is highly probable the limitation of the field would have been met 
in both eyes. The absence of the pupillary reflex indicated that the lesion 
must have been situated between the left eye and the basal optic nuclei. 
Further, the optic atrophy showed that the lesion could not be further back 
than the basal nuclei, as in lesions of the optic radiations or cortex, white or 
essential atrophy in exceedingly rarely, if ever, visible at the optic disk. The 
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slow growth of the tumor would account for the absence of the choked disk, 
time being sufficient to allow of the formation of lateral drainage or gradual 
distention of the sheath. 

\Vhen the patient was first examined the obtunding of the nasal half of 
the light field, together with the defective perception of green, pointed to in- 
terference with the conduction of the remaining active portion of this nerve. 
There was a concentric and a fairly equal contraction of the field for white 
and colors, pointing to a slow growth. 

Professor Adami, who performed the post-mortem examination, found a 
large cancerous tumor of the pituitary. The bone in the neighborhood was 
found greatly atrophied and the fossa greatly enlarged. 

The growth was not perfectly symmetrical, it extended more to the left 
than to the right-hand side. The right olfactory was pushed to one side, 
while the growth infiltrated anteriorly above the left olfactory nerve. The 
thyroid gland was found to be normal. There was no hypertrophy of any 
of the bones. 

The portion of the tumor examined was inclosed in a laminated fibrous 
tissue capsule — the pia mater. The tumor was composed of rounded or oval 
masses of cells surrounded by loose connective tissue, the whole at first sight 
suggesting carcinoma simplex. On examining more closely, however, it was 
seen that the cells did not conform to the carcinoma type. The walls of con- 
nective tissue which inclosed the cellular masses were lined with elongated 
and flattened cells, fusif<)rm when viewed edgeways. At other places, when 
the section was more oblique, these cells could be seen to be irregularly dia- 
mond-shaped, with large, clear, oval nuclei — typical endothelial cells. The 
cells forming the cell-masses were various in shape, being generally elongated 
with bluntly oval nuclei, others, however, being irregular in outline with a 
more rounded nucleus. They had in places a curious tendency to form small 
whorls, and in such cases the component cells were considerably flattened. 
The tumor was not specially vascular, nor did it show any tendency to de- 
generation. No pituitary structure was seen. 

Diagnosis. Endothelioma. 

The general symptoms of an intracranial growth, as headache, 
vomiting, vertigo, optic atrophy, were suflSciently pronounced to 
allow this diagnosis ; and the locality of the growth was clearly indi- 
cated by the temporal hemianopsia. 

An especial interest arises in connection with an explanation of 
the myxoedema-like state and the pallor of the skin. How are these 
conditions to be explained ? Have they any connection with the 
destruction of the pituitary body ? 

In a recent paper by Pechkranz, of Warsaw {Neurolog. Centhlt^ 
vol. xviii, p. 254), on a case of sarcoma of the pituitary body, par- 
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ticular mention is made of a myxoedematous-like appearance that was 
a prominent feature. The aathor considers it identical with the 
pachjacria mollis of Arnold, a state in which the dystrophy is con- 
fined to the soft tissues in contradistinction to acromegaly, to which 
he applies the term pachyacria ossea. In Pechkranz's case the osse- 
ous tissues were found normal. 

In a few cases of myxoedema changes have been met with in the 
pituitary body, and instances are on record where both diseases have 
existed together. Dr. Anders {Nervous and Mental Diseases^ 
January, 1892) reports a case of hemorrhagic tumor of the pituitary 
body and infundibulum in a case of pernicious ansemia in a female, 
aged thirty-four years. The symptoms which developed after typhoid 
fever were giddiness, headache, nausea, slight loss of consciousness, 
and delirium. I simply place this second case on record without the 
addition of any hypothesis as to a possible causal connection between 
the pituitary growth, the anaemia, and myxo&dematous-like state. 



DISCUSSION. 

Dr. Starr : I have been very much interested in this paper, because I had 
under observation a case that resembled quite closely the last one, in which 
the diagnosis of a tumor of the pituitary body seemed to be quite clear, on 
account of the general symptoms of brain tumor, the symptoms of blindness 
invading, first, one temporal field and then the other, and going on to com- 
plete blindness with optic atrophy. The patient saw Sir William Gowers, who 
concurred in the diagnosis, and the question of operation was submitted to 
Mr. Horsley, who decided against operating, and, I think, very wisely. I feel 
that while it is possible in some cases, on account of progressive hemianopsia, 
to make a diagnosis of tumor of the hypophysis, any one who has witnessed 
the operation of section of the fifth nerve within the skull will admit that 
operation upon such tumors is almost impossible. 
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CLINICAL TYPES OF THE URIC-ACID DIATHESIS. 



By I. N. DANFORTH, A.M., M.D., 

OF CHICAGO. 



It does not require a very extensive or prolonged experience in 
clinical work to show a careful observer that the victims of the so- 
called uric-acid toxaemia present a considerable variety, as regards 
form, feature, complexion, temperament, and all other characteristics 
which go to make up the personality of the individual patient. In 
other words, there is no ideal or fixed type which brands the lithaemic 
patient, any more than there is an ideal or fixed type which marks 
the diabetic patient. But pretty careful study of my lithaemic patients 
for the past five or six years seems to show that nearly all cases will 
fall into one of three groups, although an occasional case may so 
nearly combine the peculiarities of two of these groups that it may 
be doubtful which one has the strongest claim. The typical cases, 
however, present no difficulties, and even the doubtful ones usually 
present the '' ear marks " of one or other of the three groups if they 
are carefully observed. 

As a preliminary, however, it is well for us to understand what we 
mean by a 'Mithsemic'' patient, since the term can no longer be 
limited to those who have acid urine with a more or less copious de- 
posit of uric acid or mixed urates. I would designate a person as a 
^'lithsemic patient'' whose urine is habitually strongly acid, high- 
colored, and of high specific gravity (1025 to 1080), now and then 
slightly albuminous, with mucin — i. «., " cylindroid *' — or occasional 
small hyaline casts, and which deposits uric acid or mixed urates, and 
perhaps oxalates on cooling. Such a patient is habitually ^' bilious, " 
as the result of hepatic torpor, and the liver is frequently slightly 
swollen, the bowels are constipated, and the gastro-intestinal tract is 
distended with flatus, the tongue is coated, the breath is foul, and the 
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patient is constantly complaining of and dosing himself for ^' indi- 
gestion/' Such cases include not only those in which uric acid is a 
visible and potential factor, but all cases which are the direct or remote 
consequence of the toxic effects of the alloxuric or xanthin compounds. 
Returning, now, to the postulate which forms the basis of and serves 
as the excuse for this paper, I repeat that in clinical experience we 
find three well-marked types of uric-acid diathesis, each type clearly 
and sharply defined by examples which are of frequent recurrence in 
hospital wards, dispensary habitues and office patients. These types 
I would classify as follows : 

(a) The plethoric type. 
(6) The neurotic type. 
(e) The anaemic type. 

In place of a detailed description of each type, I will illustrate by 
a brief description of cases, quoting from my office records. 

(a) The Plethoric Type. Examples of this type are very com- 
mon in clinical experience. The patients are mostly middle-aged, 
'^ well-to-do *' men in active business pursuits, frequently overworked 
and overburdened with financial cares, the so-called '^ hustlers,'' who 
make things come to pass, and without whose sturdy and often her- 
culean labors most of the successful enterprises of this world would 
turn out failures. As illustrative of this type the following case is 
presented : 

Case I. — P. A. M., aged fifty years ; weighs 194 pounds ; is five feet ten 
inches in height ; married ; father of three healthy children ; is a merchant, 
but a couple of years ago had a financial reverse, and has since filled a re- 
sponsible salaried position in a bank. He first consulted me April 15, 1897. 
At this time he looked the picture of robust health, but physical examination 
showed slight cardiac hypertrophy, with a short, sharp, angry systole, and 
considerable arterial tension. The liver was perceptibly enlarged, and he 
had constant and annoying gastro-intestinal flatulence, with coated tongue, 
foul breath, constipation, and a whimsical appetite, although he was a rapid 
and rather a gross eater, ''bolting" his food in a half-masticated condition. 
He had always been a temperate man, used no tobacco, and there was no 
history of venereal disease. He complained of some headache, occasional 
attacks of giddiness, a little shortness of breath after unusual exertion, back- 
ache, and occasional transitory or "flying" pains in the smaller joints of the 
extremities. Examination of the urine showed acid reaction, specific gravity 
1016, urea 1.5 per cent., albumen a well-defined trace, no sugar, a copious 
deposit of lithic acid crystals, a few leucocytes, a few small hyaline casts and 
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numerous '' cylindroicLs " or mucin casts. The quantity of urine yaried from 
three to four pints in the twenty-four hours, so that the output of solids was 
practically normal. 

Under appropriate treatment, a carefully regulated dietary, the free use of 
pure water, and an increase of out-door exercise, the albumen and casts dis- 
appeared, the lithic acid was reduced materially, and the troublesome symp- 
toms gradually abated; in fact, he recovered in a technical sense, yet his 
peculiar constitutional tendency remained. He has still recurring lithic acid 
" showers," and every now and then requires " curing " over again. 

What is the nature or what is the " diagnosis ** of this case ? 

Not many years ago I would have made an off-hand diagnosis of 
" chronic interstitial nephritis," and a gloomy prognosis would follow 
as a matter of course. In a certain sense, it must be admitted^ the 
diagnosis of ^* interstitial nephritis " would be correct, and yet it is a 
crude, superficial, and misleading diagnosis^ because it is based upon 
a false and superficial view of the essential pathology ; and as this 
case is presented as a type of a very common and numerous group, 
which in my judgment are frequently misunderstood, and are there- 
fore subjected to maltreatment socially and therapeutically, I purpose 
devoting a few moments to the elucidation of what I believe to be the 
real nature or the intrinsic pathology of these cases. 

First. There is present in all such cases a '^ catarrhal nephritis," 
as shown by the constant presence of slight albuminuria, few or more 
leucocytes, and the so-called "false casts" or "cylindroids.** 

Catarrhal nephritis, as a pathological entity, was described by me 
in detail in a paper read before the Illinois State Medical Society 
at its meeting in 1885, and, so far as I know, has not been described 
by any one else, either before or since that time. My paper fell still- . 
bom before the Illinois Medical Society, was quietly laid away in 
that ''bourne" from whence no paper ever returns — the annual vol- 
ume of Transactions, and has been sleeping there ever since. Never- 
theless, the accumulated experience of the bygone years has assured 
me that a chronic catarrhal condition of the renal tubules — a condition 
analogous to catarrh of the bronchial tubes — is a common occurrence, 
is frequently associated with uric-acid toxaemia, and is undoubtedly, 
in most cases, caused thereby. It is quite possible for this simple 
catarrhal condition to remain uncomplicated and unmixed for long 
periods of time — weeks or even months — and then to recover, pre- 
cisely as a bronchial catarrh may recover, without losing its identity 
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or changing its essential nature. Thereforey it is entitled to consider- 
ation as an independent pathological entity, and not merely as a symp- 
tom, or as a stage or stepping-stone to something else. 

Secondly, There is also present in many cases belonging to this 
class an interstitial hyperplasia of the kidneys, in proof of which we 
find slight albuminuria, a few small twisted or distorted hyaline casts, 
and a certain degree of the cardio-vascular tension, long since de- 
scribed by Mahomed. It is not true, however, that '^ nephritis " is a 
proper term to apply to this process, inasmuch as it is not aggressively 
inflammatory in its nature, and does not result in renal hypertrophy 
followed by the small red kidneys, as is the case in true interstitial 
nephritis. It does produce a slow and sluggish nutritive hyper- 
plasia of the embryonic connective tissue of the kidney, with indura- 
tion of the organ, but without the wasting and distortion so charac- 
teristic of true interstitial nephritis. It is a very significant and 
interesting fact, that while this increase of connective tissue is going 
on in the kidney, precisely the same process is generally taking place 
in the liver, as Dr. Emil Boix has so clearly pointed out in his ad- 
mirable little brochure on The Liver of Dyspeptics. 

Thirdly, But while these palpable and visible lesions are undenia- 
bly present, they are not by any means the primary pathological 
&ctor8 in the cases under consideration ; there is another factor which 
antedates the anatomical lesion by a long period of time — months or 
even years; and this factor is the constant presence of lithic acid or 
other unnamed and, perhaps, unrecognized compounds of the xanthin 
series. These bodies exert a peculiarly irritating or exasperating in- 
fluence upon the connective tissues of both the kidneys and liver ; 
sometimes manifesting their effect chiefly and primarily upon the 
kidneys, sometimes chiefly and primarily on the liver. In the ma- 
jority of cases, I think, the kidneys suffer first and perhaps most ; 
but in a respectable minority, certainly, the liver responds more 
promptly than the kidneys, and keeps in advance of these organs in 
the series of retrograde changes which follow. In all cases, both kid- 
neys and liver become more or less involved, the difference being one 
of degree, and not of kind. If we seek to explain the occult influence 
which the lithic acid series wields over the connective tissues of the 
organs under consideration, we are at once confronted with insur- 
mountable difficulties. Not until we have fathomed the mysteries 
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which surroand the ultimate phenomena of normal nutrition ; the 
conversion of normal pabulum into substance like itself by the normal 
cell-nucleus and the conversion of the nucleus itself into perfect and 
normal tissue, can we expect to explain the equally occult phenomena 
of abnormal or pathological nutrition. This, however, is true ; that 
the presence of lithic acid and its allies in abnormal amount in the 
blood, especially if this condition is at all frequent, excessive, or per- 
manent, is certain to set up in the connective tissue of the kidneys 
and liver a process of nutritive hyperplasia which results in a mild 
or partial cirrhosis of those organs. 

What this mysterious influence is, how it is excited, why it selects 
the connective tissues instead of other tissues equally exposed to con- 
tact therewith, are, at present, questions which we cannot answer. We 
frequently call it " irritation," and its consequences " irritative hyper- 
plasia,'' but such futile attempts at ^^explanation '* are not quite in 
keeping with the present demands of medical science. Let us hope 
that the busy workers in our physiological and pathological laborato- 
ries will before long penetrate the mysteries which now surround the 
phenomena of normal and pathological cell-life. 

It is important to sharply distinguish this form of cirrhosis from 
alcoholic cirrhosis, from which it differs both as to cause and effect — 
as to cause, in that it is not alcoholic, but lithasmic ; as to effect, 
in that it does not destroy the organ involved, by progressive and 
irresistible cirrhosis, but is content with inducing a well-marked hy- 
pertrophy with some degree of induration, which, however, does 
not destroy the functional power of the organs, although it does 
abridge their vital capacity. Of course, in this category, I only in- 
clude cases from which alcohol can be absolutely excluded as an etio- 
logical factor. 

(b) The Neurotic Type. The contrast between typical examples 
of these two types is very sharp and well-marked. Very many of the 
so-called " nervous temperaments," " neurasthenics," and " nervous 
cranks," as well as most of the cases of '^ nervous dyspepsia," are in 
reality cases of the neurotic type of lithsemia. The cases are about 
equally divided between men and women, with, at least in my expe- 
rience, a slight preponderance in favor of men. Such cases present 
the same coated tongue, foul breath, and constipated bowels as we 
find in the former type. Gastric irritation with flatulence and, fre- 
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quently, gastric dilatation are generally present. The following case 
is presented in illustration of the characteristics of nervous lithaemia : 

Case II. — M. P. R., April, 1898, lady, aged fifty-eight years; married; 
mother of two healthy adult but markedly neryous children. Had cystitis 
two or three years ago without any tangible cause ; is morbidly susceptible 
to changes of temperature ; has had a few slight attacks of rheumatism years 
ago ; looks healthy and well nourished, but says her " nerves are all on a wire- 
edge." Urine produces scalding when it passes, and she wants to '* urinate 
all the time." Urinating does not produce relief, and she "cannot stand, 
walk, or ride without great discomfort." 

At my first examination the urine was rather scanty (daily quantity not 
given), cloudy, highly acid, specific gravity 1030, no albumen, urea 1.75 per 
cent. (Doremus ureometor). The cloudiness disappeared on applying gentle 
heat. After standing a few hours a very copious deposit of lithic acid and 
oxalate of lime fell down. The microscope showed nothing but a plentiful 
crop of bladder epithelium. The tongue was coated, the bowels constipated, 
and the digestive tract was distended with flatus. The patient was exceed- 
ingly " nervous," slept poorly, and was quite depressed and worried about 
herself, so much so, that her family had begun to fear that serious nervous 
or mental symptoms might follow, an opinion which had been somewhat 
encouraged by an exceedingly capable neurologist. 

Under appropriate anti-lithic, hygienic, and dietetic treatment, coupled 
with some moral treatment, her symptoms all disappeared, and she resumed 
her place in society and in church with her wonted vigor and capability. 
Her symptoms will return again and again, to be relieved in the same way, 
if at all. If she is treated as a " neurasthenic,'' and the lithsemic factor is 
overlooked, her symptoms will not be relieved, but in addition to " nervous- 
ness," she will develop cardio-hepatico-renal lesions of the gravest nature. I 
ought to add that careful inquiry elicited nothing to indicate that any pelvic 
lesion or irritation, past or present, could be blamed for her trouble, but that 
her symptoms were exclusively due to lithic-acid toxsemia. 

((?) The Anemic Type. This type is not quite so common as 
the other two, but it is by no means rare. The patients are mostly 
women who have been overworked mentally or physically, or both — 
frequently young mothers who have borne children rapidly and have 
been burdened with their care ; or saleswomen who are required to 
stand all day in a constant state of tension and excitement ; or ladies 
who are engaged in clerical work ; or school-teachers who find their 
vocation irksome and exhausting. Of course, males as well as females 
may and do have anaemic lithsemia, since some of the same causes 
obtain among men ; but my own observation demonstrates that female 
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patients are largely in the majority. What is meant by '^ansemic 
lithaemia ? '' If a hundred people undertake to do more work than 
they are able, especially of a kind which makes exhausting demands 
upon the nervous system, they will all sooner or later ^' break down,*' 
and manifest symptoms which will lead to some kind of a diagnosis 
and some kind of treatment. They will all show signs of exhaustion 
and impaired vitality. Some will present manifest symptoms of brain- 
fag ; others will show unmistakable indications of circulatory disturb- 
ance, such as tachycardia and hsemic murmurs. 

Neither of the foregoing groups are likely to claim admission to the 
lithaemic class, but there remains a group of ansemics that is unmis- 
takably and indisputably lithaemic — a group in which the lithsemic 
toxaemia undoubtedly antedated and determined the anaemia ; a group 
in which the anaemia will resist therapeutic measures unless these meas- 
ures are combined with or preceded by measures specifically addressed 
to the relief of lithaemia. In this group of cases slight albuminuria 
will be present, and a few casts, either hyaline or cylindroids, or both ; 
also a few leucocytes, some renal epithelia, a copious deposit of " red 
pepper," graihs of uric acid, and probably crystals of oxalate of lime. 
The urine will be scanty, intensely acid, of high specific gravity, and 
will probably cause some cystic irritation and '' scalding *' when it is 
voided. The patients will generally be pale, depressed, or misan- 
thropic, and such cases sometimes develop into actual " melancholia," 
although it rarely becomes permanent. The tongue is coated, appe- 
tite poor or fitful, bowels constipated, and the patient is constantly 
troubled with gastric and enteric flatulence. The following case will 
serve as an illustration of the foregoing statements. I might add 
many more from my office records, but one is sufficient. 

Case III. — Mrs. C. consulted me April 8, 1898. She is rather tall, spare, 
blue-eyed and blue-veined, pale and delicate ; almost ethereal in her dainty 
refinement, and has ^' ancemia '^ written all over her in capital letters. She is 
thirty five years old, weighs 106 pounds ; is married and has three children. 
No serious illness except parturition, and her labors have been quite normal 
and uncomplicated both as regards delivery and convalescence. In fact, her 
life has been singularly free from wear and tear, from sickness or from any 
other cause ; yet she has been subject for several years past to periodic head- 
aches or " migraine " ; has suftered constantly from flatulent dyspepsia and 
constipation; has had a fickle and whimsical appetite, occasional attacks of 
hemorrhoids, and all other adjuncts of bad digestion and imperfect assimi- 
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lation. The menstrual function has always heen perfectly performed, save 
that the flow has been scanty and rather colorless. The urine is scanty, 
high-colored, and rather frequently voided, but without pain. It is highly 
acid, specific gravity 1027, contains a trace of albumen, no sugar, 1 per cent, 
of urea, and throws down a copious crop of lithic acid on standing. 

The centrifuge throws down '' cjlindroid " or mucin casts, showing 
the ^' catarrhal kidney," according to my peculiar but well-grounded 
views of renal pathology. I did not count the blood-globules, but a 
hasty examination of some slides easily demonstrated a decidedly ab- 
normal number of white corpuscles. It would seem at first glance 
that an off-hand diagnosis of anaemia, anaemia pure and simple, uncom- 
plicated idiopathic anaemia, could be made in this case without any 
danger of going astray. And precisely this diagnosis had been made 
again and again, and persistent treatment, based upon this diagnosis, 
had been carried out to no purpose, save a temporary appearance of 
gain, which amounted to nothing. But when the administration of 
haemogenetics is preceded — and preceded long enough — by the ad- 
ministration of antilithics ; when the scavenger organs have been 
made to resume their duties, so that elimi mi nation is effectually car- 
ried on ; when the digestive system is brought into a condition which 
enables it to appropriate both food and tonics, then, and then only, 
can tonics be expected to produce satisfactory results. In other 
words, when a case of anaemia is of lithaemic type and origin, it is 
futile to treat the anaemia as the primary malady ; the lithaemic factor 
must be recognized and disposed of before any haemogenetic treatment 
will result in positive good. Perhaps there is no error more common 
among us than to overlook the lithaemic cause underlying certain 
cases of anaemia ; perhaps no class of anaemics respond more promptly 
to appropriate treatment than those which are associated with lithae- 
mia. It has often seemed to me that the system fairly bounded back 
to health and vigor as soon as it was relieved of the incubus of the 
lithaemic poison. 

It seems scarcely necessary to say that a pathological condition 
showing such a diversity of types cannot be treated by any hard and 
fast or uniform method. In many instances we are quite too much 
the slaves of so-called "principles of treatment''; in too many in- 
stances we are apt to accept symptoms as " indications for treatment" 
with the helplessness of true disciples of Spencer ; but in no instance 
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have we followed the '^ indicatio symptomatica '* with such dog-like 
fealty as in the treatment of lithaemia. It has come to be the accepted 
law that lithsemic patients must be dosed with alkalies, drenched with 
water, flooded with milk, and forbidden to touch meats, no matter 
what the physical condition of the individual may be. But this is a 
very absurd practice, which is condemned alike by common sense, 
science, and experience. Perhaps the blame may be partly due to 
the fact that many physicians seem to think that the treatment of the 
uric-acid diathesis consists only in the elimination of uric acid, forget- 
ting that a much more necessary thing is to abolish or lessen the pro- 
duction of uric acid. In the treatment of the uric-acid habit it is the 
'indicatio causalis" that demands most attention — that is, the attempt 
to discover and remedy the cause of this sluggish, or it may be aber- 
rant, action of the scavenger organs. 

It is not the purpose of this paper to treat at length or in detail of 
the therapeutics and dietetics of lithsemia, as I propose relating the 
results of my experience on a future occasion. But I may properly 
add that the plethoric type of the uric-acid diathesis requires the 
vigorous use of antilithics and cholagogues for a considerable time, 
and their employment in lessened doses, weeks or even months, to- 
gether with a diminished and carefully selected diet, from which 
nitrogenous foods are mainly excluded. 

In the neurotic type the pathological condition is largely^ sometimes 
wholly, due to nervous tension, nervous exhaustion, or excess of ner- 
vous wear and tear, so that the nervous centres are incapable of car- 
rying on the work of elimination in a proper and satisfactory manner. 
Hence lithsemia; hence, again, the added increment of nervous 
irritation due to lithsemia, until the nervous system is ^'jangled and 
out of tune," or, as one of my patients expressed it, is on a '' wire 
edge." 

Now, the stock treatment of lithsemia for such a case as this would 
be sheer nonsense, worse than useless. The primary and most im- 
perative demand is the use of measures which will relieve the extreme 
nervous tension and place the nervous system in a state of rest. 
Many patients recover when they are sent to the country for a period 
of rest and enjoyment. Minute doses of the salts of caffeine are very 
useful, and neuro-tonics are required. But the main thing is to take 
off" the patient's harness and let the worn and j aded nervous system 
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rest and recuperate^ so that it can resume its legitimate duties in a 
normal manner. 

The ansemic type is more difficult to manage. In this the lithse- 
mia, like the ansemia, is chronic ; in fact, is part and parcel of the 
ansemia. Yet it is necessary to restore, in some degree, the power of 
elimination before much progress can be made toward curing the 
ansemia. The use of antilithics in small doses, judiciously employed, 
must precede tonics, and I am much given to the use of the caffeine 
preparations in this group of cases. Iron is badly borne, but phos- 
phatic salts and strychnine are very useful. Manganese sometimes 
serves an admirable purpose. 

I regret that I cannot here and now take the necessary time to 
speak of the treatment of lithsemia exhaustively, but this paper has 
already long exceeded the limit wisely adopted by this Association as 
a necessary protection against undue prolixity. 
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In the course of a careful study of a long series of livers, both 
cirrhotic and otherwise, we have in the specimens examined, with 
scarce an exception, encountered larger or smaller numbers of minute 
bodies, and the more we have studied them the more assured we have 
become that these are bacterial in nature. Under the ordinary ^V 
immersion lens, and by the usual methods of staining these may 
easily be overlooked, and if recognized they may easily be mistaken 
for minute pigment granules present in the liver cells. But by more 
intensive staining and by employing a good ^ immersion lens their 
nature becomes more evident. 

The methods we have employed with the greatest amount of success 
have been by staining with carbol-fuchsin (one-half the ordinary 
strength) and subsequent bleaching in the sunlight in our earlier 
observations, and of late, almost exclusively, carbol-thionin, made ac- 
cording to the formula in Muir and Ritchie's text-book, the sections 
being cleared by aniline oil. Stained by either of these methods the 
granules resolve themselves in the main into the fine diplococci, sur- 
rounded often by a fine halo, as to the nature of which we shall speak 
later. When these diplococci are present in any numbers there may 
also be isolated minute spherical and ovoid bodies of the same dimen- 
sions, and there may also be seen occasional strings of three or four 
coccus-like bodies. 

We have recognized these in the livers of man, the cow, sheep, 
rabbit, and guinea-pig. At first, working with the cirrhotic livers 
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of cattle and man, one of us was inclined to regard these as peculiar to 
cirrhosis, but, as already announced,^ fuller study having shown their 
existence in the apparently normal liver, they cannot be regarded as 
specific of any one disease, although it is possible that they are one 
factor in the production of certain forms of fibrosis. Under these 
conditions they tend to take on a relatively deep stain, but in the 
majority of cases they stain badly, have a characteristic brownish 
tinge and would seem to be dead. 

From several cases of cirrhosis in which these were recognizable 
cultures gave either vigorous, or what we must now regard as attenu- 
ated, growths of a colon bacillus, while after intravenous inoculation 
of adult rabbits with forty-eight-hour broth growths of our stock cul- 
ture of the colon bacillus, which is in every respect typical, the liver 
cells showed these minute diplococcus forms in enormous numbers. 

We were, therefore, led to conclude that, while it might be that 
other bacillary forms may also show a diplococcus-like appearance in 
the tissues, we had adequate evidence that the colon bacillus can show 
this appearance, and during the last few months we have conducted a 
long series of observations bearing more especially upon this diplo- 
coccus-like modification of the bacillus. Our work is divisible into 
two portions : 

I. On the production of a diplococcoid form of the colon bacillus 
outside the organism. 

II. On the diplococcoid form of the bacillus within the tissues. 
The former portion has been undertaken in part by Dr. Nicholson ; 

the latter portion and the studies upon growths in body fluids by Dr. 
Maude E. Abbott.* 

Part I. 

! ON THE PRODUCTION OUTSIDE THE BODY OF A DIPLOCOCCOID FORM 

I OF THE COLON BACILLUS. 

While, under ordinary conditions of growth outside the body and 
ordinary staining by Loeffler*s blue, for example, the colon is an 

* Bat for the &ct that, by my previous publication on the subject, I have made myself pecu- 
liarly responsible for these obseryations upon the colon bacillus, I would very gladly have left 
my own name off the title-page, for, in consequence of prolonged absence from my labora- 
torlee, the observations have been throughout conducted by Dr. Abbott, and Mr., now Dr. 
Nicholson, and I cannot sufficiently acknowledge the enthusiasm which they have thrown 
into the work.— J. O. A. 
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undoubted bacillus with no recognizable internal organization, it has 
been a matter of frequent observation that it might present distinct 
polar staining, and, indeed, when stained bj fiichsin or other strong 
reagent for purposes of photography this so-called polar staining is 
very conspicuous. We need but refer to the various published pho- 
tographs to confirm this statement. In these photographic reproduc- 
tions of film preparations from cultures the majority of the bacilli 
are seen to be present as two rounded coccus-like bodies lying in close 
apposition, a common enclosing or joining sheath being more or less 
clearly evident. 

The appearance here observed is that which is generally spoken of 
as '^ polar staining.^' It is common to a large number of bacteria, 
and, in not a few cases, as, for example, among the bacteria of hsem- 
orrhagic septicsemia, has led in the past to not a little confusion in 
descriptions, authorities having been divided as to whether to class 
bacteria exhibiting the property in a marked degree as bacilli or 
diplococci. In certain cases, as in connection with the typhoid 
bacillus, it has been attributed to a retraction of the protoplasm to 
the poles during the process of preparation and staining of the film 
of bacteria, and thus has been regarded as an artefact. 

We shall not here enter into the discussion concerning polar and 
metachromatic granules, but simply state that our observations, so far 
as they go, would seem to negative this latter supposition and to ren- 
der it evident that, in the case of the colon bacillus at least, there is a 
structural condition or internal organization of the microbe under- 
lying and explaining such polar staining. What is more, they show 
us that the appearances seen in the colon bacillus are closely allied to 
the ^* beading '' to be made out in the tubercle bacillus under certain 
conditions of growth and environment. 

As already pointed out by A. Schmidt,^ Rodet,^ and others, the 
colon bacillus varies according to the length of time it is kept 
outside the body, according to the medium in which it is grown, the 
reaction of the medium, the temperature, and the part from which it 
has been isolated. Rodet has found that when it is taken from the 
healthy intestine the individuals during the earlier generations outside 
the body are singularly even in their length and thickness and stain 
well throughout ; when taken from diseased tissues, from the inflamed 
gall-bladder, for example, this is no longer the case ; they are irregu- 



DIPLOCOCOOID FORM OF THE COLON BACILLUS. 303 

lar^ both in length and thickness ; they stain irregularly, and show 
clear spaces and deeper staining portions. 

He points out that a temperature of 44^ to 45^ leads^ during the 
first few hours, to the appearance of very long filaments, though other 
individual forms are of the normal length. All these filaments show 
refractive bodies which take up intensely the basic aniline color. After 
twenty- four hours these long filaments disappear. In addition, accord- 
ing to this author, growth upon broth containing 2.5 per cent, lactose 
leads to the peculiar short and small forms, almost like cocci, the 
majority of which are double and in the form of diplococci. 

These observations of Rodet have just come into our hands, and we 
can in the main confirm them. Indeed, in ignorance of this work, pub- 
lished two years ago, we have been working very much along the same 
lines as those indicated by Rodet, who, however, it may be added, has 
noted these appearances without studying more fully their nature. 

We find that the long filaments mentioned by Rodet are to be 
observed in cultures kept for a few hours at a high temperature. It 
must not, however, be thought that they are exclusively confined to 
this period. Similar long filaments, showing even more clearly the 
presence of deeper staining bodies within them, are to be gained from 
old cultures associated with involution forms. Thus, in a specimen 
of our stock colon bacillus grown for a fortnight in broth containing 
a trace of bile we found great numbers of these long bodies, and 
associated with them numerous small diplococcoid forms. Perhaps 
the most interesting of these long filaments were observed in an agar 
plate culture obtained from the liver in a case of cirrhosis, which had 
been subjected for a few hours to a temperature of about 45° or 46^; 
removed from the incubator, this had grown, under diflSculties (brought 
about by the partial drying-up of the medium), for four days at the 
ordinary temperature. In this the disposition of the deeper staining 
points was remarkable. {Vide Fig. 8, Plate I.) Seen under the 
^ immersion lens, after staining by carbol-fuchsin and decolorizing 
by weak acetic acid, these fine deeper staining points were arranged 
in a succession of pairs with occasional larger single ovoid bodies in- 
terposed. We have come across one other specimen of a rather pro- 
longed growth, in which the same appearance was recognizable, though 
not quite so clearly. Possibly the exact extent of the staining and 
subsequent decolorization may have something to do with the diffi- 
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culty in recognizing this particular arrangement of the contained 
bodies. 

We have also found that taking saliva, filtering and sterilizing it, 
and making cultures in this medium at the ordinary temperature, we 
obtain the production of these long filaments, which may be present 
in the growth not only during the first twenty-four hours, but during 
the continuance of the culture. 

Under these conditions in the saliva of one of us (F. J. N.) the 
bacilli were throughout singularly slim, and in the later growths again 
they tended to show the development within the bodies of the bacilli 
of a succession of deeply-staining dots. 

A. Schmidt has noted that he obtained these filamentous forms of 
the colon bacillus by the addition of caustic soda to broth. We 
found that we obtained the longest forms by employing lactose broth 
rendered 1.5^ acid to phenolphthallein and containing 2.5 per cent, 
lactose. Here, more especially on the surface exposed to the air, at 
the end of twenty-four hours, we obtained remarkably long filaments. 
Indeed, we cannot agree with Rodet that the addition of this relatively 
large percentage of lactose to broth results in the production of the 
diplococcus forms. It is a misfortune that Rodet did not state more 
precisely the composition and the reaction of his broth. 

In order to obtain the diplococcus form of the bacillus we conducted 
a series of experiments upon growth in broth of varying degrees of 
alkalinity and acidity at a temperature of 46°. Under these condi- 
tions it seemed certain that after the first twenty-four hours we ob- 
tained, more especially in slightly acid broths, a relatively increased 
proportion of short forms with polar staining, but we could not con- 
vert all the bacilli into the diplococcoid form. It was when we 
attempted to grow the bacillus upon certain of the body fluids that we 
met with the greatest amount of success. 

The frequency with which we had encountered this diplococcus form 
in our observations on the liver made us wonder whether our method 
of gaining cultures might not have been, in part at least, accountable 
for the phenomenon. As Livingood* has shown, growth of the colon 
bacillus in organic juices expressed from the liver, spleen, etc., has 
some slight effect upon the morphology of this microbe. He noted 
that while the colon bacillus, in general, was relatively very large when 
grown upon heated liver juice, upon unhealed he obtained very short. 
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thick, almost oval forms with abrupt ends, these occurring occasionally 
in pairs. Here in the development of these oval forms there is, it 
may be urged, an approach toward our diplococcoid form, but so 
careful an observer would have made a fuller note upon the subject 
had he recognized constantly the development of the diplococcoid 
appearance. 

But it must be pointed out that there is a difference between inocu- 
lating a medium with a loopful of a culture — i, e., with hundreds of 
thousands of a micro-organism, and employment of a medium in which 
what bacilli are present have gained an entrance through the ducts 
and excretory channels of the organs from which the fluid has been 
obtained. Working ^th bile, for example, we have frequently found 
that by making ordinary streak cultures in the usual method we ob- 
tained no results, whereas gaining the bile direct from the bladder by 
means of a pipette and adding a drop or two of this to broth, growths 
were obtainable. 

The conclusion which we have reached is that in such cases the 
bacteria have been present in relatively small numbers, numbers so 
small that the somewhat weak inhibitory action of the bile has been 
sufficient to prevent growth when this bile has not been diluted. All 
our work goes to show, in fact, that bile has a slight inhibitory effect, 
not necessarily destroying the micro-organisms, but permitting growth 
to continue under unfavorable conditions, and it is under these un- 
favorable conditions that we have obtained either absence of growth 
or development of the diplococcoid form. For example, we have 
noticed in several cases that whereas with bile taken immediately 
from the body we have obtained no cultures, when a pipette of that 
bile has been kept for several days in the incubator, fairly numerous 
fine colonies of the bacillus coli have developed, in which the individuals 
show a tendency to assume the diplococcus form. These observations 
prepared us to find that the diplococcoid form of the bacillus might be 
a modification brought about by the action of the body fluids ; but 
more especially were we led to employ these body fluids by two inter- 
esting observations. 

In September, 1898, our attention was called by Dr. W. F. 
Hamilton to a case of what was diagnosed as atrophic cirrhosis in the 
medical wards of the Royal Victoria Hospital ; this diagnosis was 
subsequently fully confirmed at autopsy. Through the kindly inter- 
Am Phys 20 
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est of Dr. Hamilton we were present at the first tapping of the patient, 
and then obtained under carefal antiseptic precautions sterilized flasks 
of ascitic fluid ; at the same time a guinea-pig was inoculated with 10 
c.G. of the same fluid, and cultures were made directly upon broth, agar, 
and blood- serum. 

A full account of this case is on the point of publication hy one of 
us, and we will here only give a brief epitome of the results. 

Upon agar and Loeffler's blood-serum there developed scattered 
small colonies of a form which at first was taken to be a diplococcus, 
but which later, in the course of forty-eight hours, upon these media, 
as in the broth, showed the presence of definite stumpy bacilli, often 
arranged as short diplo-bacilli — in fact, the form which we recognize 
as very characteristic of the colon bacillus. Unfortunately, vacation 
time came on and the opportunity to fully examine these forms passed 
by. However, the guinea-pig died in twenty-four days, the autopsy 
was performed a few minutes after death, and from all the organs we 
obtained a pure culture of the colon bacillus, which appeared to be 
quite typical. Among the organs from which cultures were made was 
the gall-bladder ; this gave a pure culture of the colon bacillus. 

A pipette full of the bile of this guinea-pig, which possessed the 
characters dwelt upon by Welch and Blachstein* — i, e,, was clear, 
abundant, and of a relatively light color — showed, even when placed 
in the incubator, no apparent growth, but remained unclouded; at 
most, a few fine, granular flocculi were present after some days. But 
upon examining a film of this bile which had thus been kept, it was 
found to contain abundant minute diplococci. (Vide Fig. 12, Plate 
I.) These grew easily when transferred to agar, the colonies being 
minute and much smaller than those of the typical colon bacillus. 

In the first transfer upon broth coccus and diplococcoid forms 
predominated, with occasional homogeneous stumpy bacilli. ( Vide 
Fig. 1, Plate I.) Later transfers upon agar from this broth led to 
the development of the typical bacillary form — stumpy bacilli with 
rounded ends, often arranged as short diplo-bacilli, and showing a 
tendency toward polar staining. The morphological features of the 
cultures now became coarser, and resembled those of the ordinary 
colon bacillus. 

Evidently, therefore, the bile of the guinea-pig exercised an inhibi- 
tory efi*ect upon the growth of the colon bacillus, and this in two 
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directions. In the first place, the growth was peculiarly slow, so that 
the bile did not become turbid ; in the second, the individual bacilli 
were distinctly modified — they were very much smaller than normal, 
and stained in such a way that they might easily be mistaken for 
minute diplococci. In fact, the resemblance between these minute 
diplococci and the minute diplococcus forms seen both in the cirrhotic 
and the normal liver is most striking. 

What is true of the bile would seem equally true of the ascitic fluid 
taken from this case of cirrhosis. The fluid obtained was slightly 
opalescent, and upon keeping there gradually separated out a thin 
gelatinous proteid precipitate. Placed in the incubator, the fluid 
remained clear, and for the first few days appeared to be sterile ; by 
the end of a fortnight, however, a granular deposit was distinguished, 
and now examination of the fluid showed the presence in it of singu- 
larly minute diplococci tending to be arranged in chains. (Vide 
Fig. 2, Plate I.) It may be remarked that this chain-like arrange- 
ment of the colon bacillus has been previously observed by Dunbar,* 
A. Schmidt,* and other workers. 

Between the 3d of September and the 13th of October no less than 
five tappings were made, of which the third and fifth were subjected 
to examination. Both of these gave cultures upon broth and agar, 
showing diplococci merging into stumpy ovoid forms. Here, again, 
cultures when made immediately from the ascitic fluid showed forms 
of the colon bacillus, but the ascitic fluid kept in the incubator 
presented only pure cultures of an extremely minute diplococcus. 
After keeping for three weeks, subcultures upon agar made from the 
ascitic fluid no longer gave the typical colon form ; instead of this a 
modified form was obtained ; the individuals remained relatively small 
and very short. ( Vide Fig. 6, Plate I.) Only after prolonged sub- 
culture and successive inoculation from 1 per cent, glucose broth did 
the forms become slightly larger and develop into a stumpy diplo- 
bacillus smaller than the typical colon. What is more, they did not 
induce fermentation of glucose or dextrose broth or cause the indol 
reaction. It must be pointed out that by this process of successive 
cultivation through glucose broth the form which was a characteristic 
diplococcus had become converted into a small bacillus arranged as a 
diplo-bacillus, and this stained homogeneously. 

Upon passage through three guinea-pigs (the guinea-pigs being 
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killed from twelve to twenty-four hours after intraperitoneal inocula- 
tion) and growth upon 2.5 per cent, lactose broth the form has become 
still larger and more typical, but we still fail to obtain gas production. 
( Vide Fig. 6, Plate I.) 

Within the last few days we have again obtained this diplococcas 
form from the human body. The patient, under Dr. Garrow, in the 
surgical wards of the Royal Victoria Hospital, suffering from marked 
biliary crises, was operated upon, in the expectation of finding a con- 
dition of cholecystitis with gallstones. Upon opening the abdomen a 
small amount of fluid presented, and a platinum loop of this was 
smeared upon agar-agar — this remained sterile — and immediately 
about a drachm of the fluid was collected, under strict aseptic pre- 
cautions, in a sterile flask and brought over to the pathological labor- 
atory. Here this was added to about an equal quantity of sterilized 
broth and placed in the incubator. 

Upon continuing the operation the gall-bladder and ducts were 
found pervious ; there was, however, a condition of perihepatitis, with 
subacute peritonitis affecting the upper half at least of the abdominal 
cavity, and with this was associated some thickening of the great 
omentum. 

Upon examining the above-mentioned broth culture after twenty- 
four hours, Dr. Brown, the resident surgeon, found that it contained 
a pure culture of minute diplococci, and immediately called our atten- 
tion to it. In the features of this growth upon various media this 
form has so far been found to resemble the minute diplococci already 
mentioned as obtained from the case of cirrhosis, though the growth is 
slightly more active and free. Passage through guinea-pigs and lac- 
tose broth has resulted in the development of a form identical with 
that just mentioned. ( Vide Fig. 7, Plate I.) 

There is very slow development of turbidity in ordinary broth, 
rather more rapid in glucose broth, but absence of any sign of fermen- 
tation. The growths upon the surface of agar in both were at first 
singularly fine, so that they resembled closely those of the strepto- 
coccus pyogenes, though possibly more transparent than the latter. 
Upon potato the growth was invisible ; upon blood-serum the colonies 
were also very fine, and were of an opaque white fading on to a yel- 
low tinge. Upon gelatin there was slow growth without liquefaction, 
while litmus-milk was decolorized until it became almost perfectly 
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white ; then slowly, in the course of the fifth day or so, a fine pink 
color was developed in the medium ; the milk is coagulated at the end 
of a week. Orowth upon broth was definite, but not abundant, and was 
associated with singularly little turbidity, a white somewhat stringy 
precipitate being slowly formed. In the fermentation tube the open 
limb became opalescent or moderately turbid in the course of forty- 
eight hours, the closed limb remained perfectly clear, and, in addition^ 
in neither glucose nor in lactose broth was there any production of 
gas ; further, there was and is no indol reaction, and if turbidity be 
present it is still singularly slight. 

It is unnecessary here to describe all the methods that we have 
employed in order to cause these forms to revert to type. Briefly, 
we may say that we have obtained the greatest change by culture for 
twenty-four hours upon broth rendered 1.5° acid, according to the 
method recommended by the Committee of Bacteriologists, to which 
2.5 per cent, of lactose has been added. In this medium, already at 
the end of twenty-four hours, there is abundant growth and well-de- 
veloped turbidity, and the individual forms are relatively large and 
ovoid, frequently arranged as stumpy bacilli. ( Vide Figs. 6 and 7, 
Plate I.) 

When this form is inoculated into the guinea-pig intraperitoneally 
and cultures made from the peritoneal fluid at the end of nine hours, 
both upon agar and glucose broth, growth upon glucose broth in the 
fermentation tube is much more active than before inoculation ; and, 
whereas, previous to inoculation, only the open end of the tube had 
been rendered opalescent, now there is turbidity throughout both 
tubes. As already stated, after passage through three guinea-pigs and 
growth on this medium the form produced is undistinguishable from 
the normal colon bacillus. 

It is possible that this remarkable and somewhat persistent diplo- 
coccoid form, obtained both from the bile of the inoculated guinea-pig 
and from the ascitic and peritoneal fluids, has become attenuated dur- 
ing its stay in the body, and that in the case of the bile, for example, 
during the passage through the liver, the colon bacilli have been mark- 
edly modified. We have taken sterilized human bile and added to this 
a minute quantity of a stock culture of the colon bacillus, and have 
not been able to obtain in the bile the diplococcoid form alone, although 
it is true that diplococcoid forms have been relatively abundant. 
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Here it is interesting to note a point which we again find observed 
by Rodet — namely, that the human bile has a distinct inhibitory 
effect upon the multiplication of the colon bacillus. Bile to which 
a minute drop of a twenty-four-hour old culture had been added 
remained to all appearances perfectly clear, and apparently no growth 
had occurred during four days ; but when a drop of this bile was added 
to about 10 c.cm. of slightly alkaline broth and placed in the incubator, 
that broth rapidly became turbid, and there was most abundant de- 
velopment of the bacilli. We are making further observations upon 
this modification of the bacillus by growth in bile. This, however, 
may be said at the present time, that possibly the existence of bac- 
teria in the bile may easily be overlooked when the ordinary methods 
of culture upon solid media are employed, the concentrated bile 
inhibiting their growth. 

One of us (M. E. A.) has already found that human bile (three 
cases), which was apparently sterile when streaked upon agar-agar, 
gave abundant cultures of the colon bacillus when a small drop was 
added to about 10 c.cm. of glucose broth. 

Conclusions. Thus far, then, our observations upon the colon bacil- 
lus grown outside the body have led us to the following conclusions : 

1. The short form of the normal colon bacillus cultivated upon 
the ordinary bacteriological media frequently presents polar staining, 
the appearance given being that of two rounded bodies, staining more 
deeply than the rest of the bacillus, lying in and united by less deeply 
staining material. 

2. In the more filamentous form a succession of these more deeply 
staining bodies is at times to be recognized. 

3. Growth outside the body under relatively unfavorable conditions 
renders the polar staining more prominent, so that the shorter forms 
may closely resemble diplococci, and the filamentous forms show a 
common unstained or lightly-staining sheath, in which is to be made 
out a succession of minute dots in pairs and of somewhat larger single 
ovoid dots. 

4. We have so far been unable by modifying the reactions of ordi- 
nary media, and by continued growth at a high temperature (46°), 
to produce cultures in which the diplococcoid form alone has been 
present, although by these means we have gained cultures in which 
this form has predominated. 
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5. On the other hand, certain body fluids sown naturally, if we may 
80 term it, with the colon bacillus — i. «., the ascitic and peritoneal 
fluids from a case of hepatic cirrhosis and of peritonitis respectively, 
and the bile of a guinea-pig inoculated with ( ? an attenuated form of) 
the colon bacillus have yielded us diplococcoid growths so modified 
that we have not so far been able to cause them to revert completely 
to type. 

6. It has been by the prolonged action of these fluids that these 
races of the colon bacillus have been produced ; cultures made from 
them immediately after removal from the body have yielded us, either 
immediately or after one or two transfers, typical cultures of the colon 
bacillus. Where the fluid has been kept from ten to twenty days the 
modified diplococcoid form has been produced. 

7. The slight but definite inhibitory action of bile upon the growth 
of the colon bacillus is shown in two ways : (a) Smear cultures of 
bile upon agar may remain sterile, whereas the same bile added to 
ordinary peptone broth may be the seat of active growth. (6) Simi- 
lar bile kept for several days in the incubator remains clear and shows 
singularly little evidence of growth within it, though subcultures from 
this yield fairly numerous colonies of a modified diplococcoid form of 
the bacillus. 

8. The ascitic fluid from a case of hepatic cirrhosis was found to 
possess similar properties of modifying the colon bacillus and inhibiting 
its growth. 

9. These modified colon bacilli are relatively minute, assume a 
diplococcoid form, are non-motile, form pin-point colonies upon agar- 
agar, cause but slight turbidity in broth and an almost invisible growth 
upon potato ; act but slowly upon litmus-milk, have lost the power 
of fermenting glucose, lactose, and dextrose broth, and do not develop 
the indol reaction. 

Part II. 

ON THE DIPLOCOCCUS-LIKE MODIFICATION OF THE COLON 

BACILLUS IN THE TISSUES. 

Taking a series of four young rabbits weighing from 225 to 305 
grammes, we inoculated into the marginal vein of each 0.75 c.cm. of 
a twenty-four-hour growth of the colon bacillus, and killed the animals 
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at intervals of fifteen minutes, thirty minutes, one and two hours. 
The various organs were immediately placed in formol-Miiller, and 
were subsequently cut in celloidin and paraffin, the sections being 
stained by carbol thionin. 

Our attention was at first especially directed to the liver. Here 
already in the animal killed at fifteen minutes after intravenous inocu- 
lation a definite series of changes was seen to have occurred. ( Vide 
Figs. 13 and 14, Plate II.) In the bloodvessels of the liver free bacilli 
of normal size and appearance were occasionally to be observed, but 
already bacilli could be recognized within the leucocytes in the blood- 
stream. ( Vide Fig. 13.) The number of these leucocytes was not 
excessive, but each contained a relatively large number of bacilli. In 
addition, already the endothelium lining the vessels was seen to be 
very prominent ; here and there these cells contained a fairly large 
number of bacilli. 

In thirty minutes the number of bacilli in the endothelium cells 
and the number of endothelial cells containing bacilli were markedly 
increased. The bacilli, situated within the endothelial cells, already 
show strongly marked differences from those free in the blood-stream. 
The latter were of normal length and thickness, and took on a homo- 
geneous stain. Those within the endothelial cells were short and 
stumpy, sometimes almost coccus-like. The appearance given is that 
of primitive bacilli having been broken up into shorter lengths. 

In the rabbit killed at the end of one hour the number of bacilli 
seen in the blood-stream was distinctly less, but there was a further 
increase of those in the endothelial cells. Occasionally, in the endo- 
thelial cells relatively large bacilli could be seen, but the majority of 
forms were, as in previous specimens, very short and stumpy, and the 
impression gained by a study of the sections is that the bacillus is 
taken up in the long form and subsequently broken up into shorter 
sections. So far no well-stained bacilli could be seen in the liver cells. 
Already in the endothelial cells certain of these stumpy forms had the 
appearance of diplococci of fair size. 

In the liver of the rabbit killed at two hours after inoculation the 
same appearances were to be made out as those seen in the rabbit of 
one hour — namely, the presence of short and stumpy bacilli in the 
endothelial cells ; we were of the opinion that a larger proportion of 
these had the appearance of diplococci than in the previous sections. 
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In several places between the liver cells, as indeed also in sections 
taken at an earlier period, there were to be made out hyaline masses, 
apparently situated within the vessels, which hyaline masses contained 
numerous bacilli. We have found some little difSculty in coming to 
a conclusion as to the nature of these masses ; the large ones would 
seem certainly to be hyaline thrombi, but in the smaller ones it was 
often difficult to make quite certain whether we were not dealing with 
some phenomenon in connection with the endothelial cells ; for very 
frequently a nucleus of endothelial type was in close connection with 
these smaller hyaline masses. We could not absolutely leave out of 
account the possibility that we were dealing with very greatly swollen 
endothelial cells. 

Up to this point we were unable to recognize in any of the sections 
of this series indications that the bacilli had been taken up by the 
liver cells. But in a rabbit killed four hours after inoculation we 
came across great numbers of extremely minute brownish shadows de- 
finitely within the hepatic parenchyma. ( Vide Fig. 15.) We have been 
wholly unable to stain these little bodies, and, indeed, only by very 
careful examination with the -^ immersion lens have we been able to see 
them distinctly ; but with this magnification there they most certainly 
are, and the more carefully they are studied the more clearly they 
are seen to be present in general as extraordinary minute little brown- 
ish diplococci, at times showing a halo around them. And the more 
one has studied these appearances the more it seems likely that this 
apparent halo indicates that these small bodies lie in vacuoles, although 
in part also the appearance may be due to the existence of an unstained 
sheath or body-substance. 

Evidently, judging by the sections from this stage of the inocula- 
tion disease, not only are the bacilli taken up in large numbers into 
the liver cells, but being taken up they undergo rapid digestion and 
destruction, so that they can no longer be stained by the ordinary 
methods, and what we see are essentially the shadows of the bacilli. 
We have attempted to make out the stages by which the bacilli pass 
from the endothelium into the liver cells, but so far without great 
success. Here and there in sections of the two-hour rabbit we have 
been able to make out that the endothelium appeared to be raised 
from the underlying cells, and on the inner side of this endothelium 
very rarely we could see in the spaces between the endothelium and 
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cell well-stained coccus or diplococcus-like bodies. We are, however, 
unwilling to dwell too strongly upon these appearances, inasmuch as 
the endothelial cells showing these features were crowded with bac- 
teria, and we could not exclude the possibility that in the process of 
preparation the cells might have become slightly dislodged, and that 
the appearance of the bacilli apparently outside the main body of the 
cells might be due to their presence in a slightly different plane. 

Taking next well-developed rabbits similarly inoculated and killed 
at the end of twenty-four hours, we have found in them the presence 
of bacilli in the endothelial cells, while the brown shadows, as we 
may term them, have been present in enormous numbers in the liver 
cells. 

Thus far, then, from what we have said, it would appear evident 
that when the colon bacillus enters into the circulation it is liable to 
be taken up rapidly by the endothelium lining the hepatic vessels, and 
in this process undergoes division into smaller segments, so that in the 
main one meets with stumpy forms in these cells, forms which still 
stain well, although often showing a tendency toward a diplococcoid 
appearance. Following up this within four hours these bacilli are 
discharged by the endothelial cells, and are by some means or other 
taken up by the hepatic cells and rapidly destroyed, so that it is only 
by careful examination that minute coccus or diplococcus-like bodies 
are discovered within the liver cells. 

It is interesting to note that upon examining a film of the bile 
taken from inoculated animals at the end of twenty-four hours one 
can by careful preparation recognize in it these very minute diplo- 
coccus-like bodies. To see them it is necessary to make a very fine 
film, treat with weak acetic acid, wash, and then stain with dilute 
carbol-fuchsin, and examine under the highest power. It would, 
therefore, seem evident that the liver cells are capable of discharging 
these modified and destroyed bacilli into the bile capillaries. 

But we now come to certain great difficulties in connection with the 
statements here made. In the first place, making a large series of 
control observations upon the livers of apparently normal adult rab- 
bits we have frequently come across these same diplococcus-like bodies, 
and in four instances in relatively very great numbers. Indeed, these 
diplococcus-like bodies would seem to be very frequently present, more 
often present than absent from the rabbit's liver. 
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To obviate this difficulty, it seemed to us that we might obtain more 
decisive results by employing very young rabbits from three to six weeks 
old. In our control sections of the livers of these very young rabbits 
we have found that the diplococci appear to be absent. Upon making 
a like series of inoculations into these very young rabbits, and killing 
at two, four, and twenty-four hours, we hoped definitely to settle the 
question. But here, at first, we had wholly negative results. By our 
routine methods of staining we were unable to detect any bacteria 
within the cells, even when we employed sections that had been cut 
in paraffin. So opposed to all our previous results and conclusions 
did these appear that for a time we were on the point of relinquishing 
this paper. It is possible that either the carbol-thionin used by us 
for the experiments was defective or our technique modified in some 
slight degree, for at the best the carbol-thionin method does at times 
show itself wanting. But our failure was so constant that we hardly 
believed that this explanation would suffice. 

Now we have attempted to stain other sections from the same blocks 
by other methods, and we eventually found that staining for half an 
hour with Loeffler's methylene-blue, washing with tepid water, and then 
passing through absolute alcohol and zylol, we obtained sections in 
which the tissue is relatively faintly stained and in which we are 
able to detect within the cells peculiar small diplococci having the 
faintest brown tinge. These were obtained from the livers of animals 
which had been inoculated two and four hours before death. Our 
failure to recognize these bodies is in fact due to their minute size and 
their very faint stain. We have examined control livers also from 
young animals by the same methods with negative results. 

It would seem clear to us that the rate at which the colon bacilli 
are taken up and destroyed in the liver varies to some extent in differ- 
ent animals according to the condition of the tissues and the virulence 
of the microbe. It is to be noted that the culture employed in this 
latter series was from the same stock as that employed previously — a 
stock which had been grown outside the body for an additional six 
months. And here we may notice that the most powerful staining 
diplococci, and also those having the deepest brown tinge, were in the 
livers of rabbits dying from three to four weeks after inoculation, as 
again in certain of our control animals. Our experimental animals, 
which had been kept alive at the most for twenty-four hours, have 
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yielded us only diplococcus forms, showing bat a delicate brown stain- 
ing within the cells. 

While we were in doubt with regard to this second series of livers, 
it seemed to us well to study another excretory organ not in connec- 
tion with the portal circulation. Examining the kidneys of several 
control rabbits, we have in no case been able to find the diplococcus 
forms present within the organ in the great numbers in which we have 
come across them in the livers in the same animals. We have met 
with occasional diplococci within the cells of the convoluted tubules, 
but these have been rare. We have found that the examination of the 
kidneys for these modified colon bacilli has been a matter of consider- 
able diflSculty. Undoubtedly they are taken up by the cells of the 
convoluted tubules. Of this we have abundant evidence, and occa- 
sionally we have come across well-staining diplococcus-like forms in 
the outer portion of the kidney cells, but the diplococcus forms appear 
to be destroyed with great rapidity, and in the process of destruction 
do not assume the brownish tinge already referred to in connection 
with the liver; thus it has been a matter of extreme difficulty to 
trace them. We have, however, seen them in great numbers in the 
cells of the convoluted tubules of the rabbit two hours after inoculation 
(vide Fig. 11, Plate I.) and again at twenty-four hours, in this latter the 
number being greater. Here, also, in the cells of the tubules in very 
thin sections we have come across numerous minute vacuoles of an 
elongated oval shape, often slightly dented in the middle; and within 
these we have at times been able to distinguish two very minute dots, 
evidently the very final indication of the disappearing and destroyed 
bacillus. (Vide b. and c. Fig. 11.) Independently, Dr. A. G. 
Nicholls^ has studied the kidneys of the animals inoculated by us 
and has met with these diplococcus forms, fully confirming what we 
here state. 

Conclusions. Our observations, therefore, upon the whole would 
lead us to the following conclusions : 

1. That the colon bacillus injected into the circulation is rapidly 
taken up both by the liver and the kidney. 

2. That within fifteen minutes after inoculation some bacilli are 
already ingested by the endothelial cells in the liver, this process of 
ingestion continuing until these cells are full of bacilli. 

3. That in this process of ingestion the bacilli are broken up into 



DIPLOCOCOOID FORM OF THE COLON BACILLUS. 317 

shorter lengths^ and that these short stampy bacillary forms may — 
already within the endothelial cells — present themselves as two deeply 
staining dots, and may thus resemble diplococci. 

4. That already in two hours the modified bacilli may be discharged 
outwardly from the endothelial cells and be taken up by the under* 
lying liver cells. 

5. The exact stages of this discharge we have been unable to fol- 
low. In the liver cells the modified bacilli are to be recognized as 
small diplococci of a size varying from that equal to the diplococci 
seen in the endothelial cells down to points of extreme tenuity. Evi- 
dently these forms are undergoing destruction. 

In the first place, they lose their power of staining ; in the second, 
if the destruction is not too rapid, they assume a brownish tinge. 
What is the causation of this brownish tinge we have not yet deter- 
mined, but it is to be made out in the unstained sections, and our 
studies upon the human liver indicate to us that not a little of the 
fine pigmentation common in liver cells is brought about by the 
existence in these cells of these minute elements of bacterial de- 
struction. 

During this process of destruction the modified bacilli lie in diges- 
tive vacuoles, and the frequent appearance of the halo around these 
forms is in a great part due to the existence of the vacuole. We have 
occasionally been able to make out what appear to be these vacuoles 
in the liver cells without the evidence of the contained microbe, that 
having been apparently entirely digested. (We have seen the same 
appearance also in peritoneal leucocytes nine hours after intraperito- 
neal inoculation with modified colon bacilli.) ( Vide Fig. 10, Plate I.) 

6. In the kidney the same process is at work. We have recognized 
the diplococcus form within the cells at the expiration of two hours 
after inoculation, and have also seen the vacuoles within the cells and 
convoluted tubules, and there have occasionally met with two dots 
just visible, being final indications of the process of digestion of the 
bacillus. 

We sincerely hope that others will repeat and confirm these obser- 
vations, though to those repeating them we would point out that it is 
absolutely essential to employ higher powers than those ordinarily 
used for bacteriological investigations, while the finest sections are 
requisite to give clear results. Very careful technique in the matter 
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of intensive staining and of decolorizing of the tissues is also an essen- 
tial. Unless these points are attended to our frequent difficulties in 
forging the chain of evidence here brought forward will certainly 
present themselves, and, without great patience, we cannot expect 
others forthwith to corroborate our results. We are prepared, that 
is, to find these results called in question ; but after many months, 
and on the part of one of us many years, puzzling over these peculiar 
pigmented bodies, seen more especially in the liver, we do not see 
what other conclusion to reach. Here we may say that we are pre- 
pared to find bacteria other than the colon when taken up at the cells 
of the liver and kidney assume very similar forms. Indeed, we already 
have evidence of this in connection with the typhoid bacillus. 

If the above conclusions are correct, it is clear — judging from 
what we have said concerning the appearances seen in many normal 
livers of rabbits, and seen also, we may add, in the human liver — 
that the liver as an organ possesses the most important function of 
taking up and destroying bacteria, more especially the colon bacilli, 
which have gained admission through the portal blood, while the kid- 
ney possesses a like power of rapidly destroying bacteria circulating 
in the general systemic blood. 

As our paper is more especially upon this diplococcoid form of the 
colon bacillus and its modifications within the body, we will not here 
dwell upon this subject, especially as one of us has already called 
attention to this conclusion elsewhere.^ 

We purpose, if possible, making a series of observations upon those 
conditions which lead to the taking up of bacteria from the intestines 
and upon their course through the blood, and again through the lym- 
phatic system. 

Finally, a few words regarding the structure of the colon bacillus 
to be deduced from the above observations. It is difficult to arrive 
at any other conclusion than that the type colon bacillus is a stumpy 
bacterium with rounded ends. This- bacillus consists of at least two 
parts — one which takes deeply the stain, the other relatively non- 
staining. Under ordinary conditions of free and rapid growth these 
are not to be distinguished from each other ; under other conditions, 
more especially those of difficult growth, the chromatin or staining 
portion tends to be aggregated along the long taxis of the bacillus, most 
characteristically in the stumpy bacillary form, as two rounded bodies. 
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and thus the appearance is given of a diplococcus, a capsulated diplo- 
coccus, the apparent capsule being the non- staining body-substance. 

Where the bacillus is of the large or filamentous type our observa- 
tions would seem to show us that the filament is capable of being 
broken up with a certain amount of ease — e. g,^ in the endothelial 
cells — into its component stumpy or bacterial forms, each of these 
being either a single oval deeply staining body, or, as above men- 
tioned, two rounded staining bodies, so that it assumes the diplococ- 
cus form. The size of these chromatin bodies varies, as would be the 
case were the chromatin capable of varying degrees of concentration. 

Judging from what is observed within the hepatic and renal cells, 
these chromatin bodies consist; at least, of a basal non-staining ma- 
terial and a chromatin, for the power of staining (with aniline dyes) 
may completely disappear, and, nevertheless, a substance is left behind 
still capable of recognition as a minute diplococcus, unstained by ordi- 
nary reagents, but, within the liver cell, capable of assuming a brown- 
ish tint. From the appearance within the body cells this central 
substance is obviously more resistant than the remainder of the ba- 
cillus. It is the last part of the bacillus to be destroyed ; indeed, 
these diplococcus- like shadows of bacilli may accumulate more espe- 
cially within the liver cells, the mesenteric and retroperitoneal glands. 

We will not here discuss the recent work upon the existence of 
nuclei or nuclear material in the schizomycetes. It is, however, 
impossible not to be struck by the analogy in structure between the 
colon bacillus as here described and nucleated cells in which nuclear 
division precedes cell division. For we have encountered the following 
forms : 
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This paper being already longer than we had intended to present, 
we have omitted any consideration or criticism of the observations by 
Gartner,® Klein,' Thiercelin,*^ and many others which show a recogni- 
tion or failure of recognition of the existence of this diplococcoid form 
of the colon bacillus, and very frequently a tendency to mistake the 
diplococcoid and the encapsulated form of the colon bacillus for an 
entirely different species. This subject will be discussed at greater 
length by one of us (M. E. A.) in a separate article. 

Explanation of Plates. 

The figruros of bacteria haye all been drawn (by J. G. A.) under the same magniflcation— 
t. e., Reichert i/ig in. Immersion, ocular 4— by means of a Zeiss camera lucida, latest pattern. 
All were subjected to the same process of staining : Zlehl-Neelsen carbol-fuchsin diluted with 
60 per cent, of water. They were relatively deeply stained and then decolorized in water con- 
taining a minute proportion of acetic acid — about one drop of glacial acetic acid to the 
ounce of water. The drawings of sections were made under the same conditions, with the 
exception of Fig. 11, Plate I., which is a tracing fh)m a photograph. 

Platr L 

Fig. 1.— Growth originating from bile of guinea-pig which died twenty-four days after intra- 
peritoneal inoculation with 10 c.cm. of ascitic fluid from case of hepatic cirrhosis ; forty-eight 
hotirs' growth in alkaline peptone broth inoculated ftom forty-eight hours' culture upon agar- 
agar, which in its turn had been seeded f^om a pipette of the guinea-pig's bUe removed a few 
minutes after death and kept for eighteen hours at 87^. 

Fiq. 2.— Prom fllm made from the ascitic fluid of the above case of hepatic cirrhoeiB left in 
sterilized flask at 87° for seventeen days. 

Fig. 3 —From first broth culture, forty-eight hours old, made flrom the above ascitic fluid. 
Note minute ovoids as well as diplococcl. 

Fig. 4.— From forty-eight-hour culture upon Loeffler's blood-serum made direct from the 
above ascitic fluid : forms a shade larger than those ftom broth, with slight tendency to be 
arranged in short chains. 

Fio. 5.— The same micro-organism aAer repeated transfer upon agar-agar during six months: 
individuals much larger, although still relatively small, with short badllary, dipio-bacillary, 
and diplococcoid forms. 

Fig. 6.— The same after transfer through three guinea-pigs, followed by three successive 
transfers through 2.5 per cent. lactose broth : the bacillus now is morphologically indistinguish- 
able from the forms seen in Fig. 1 and (save in absence of flagella) from the ordinary colon 
bacillus. 

Fig. 7.— Microbe isolated from peritoneal exudate in case of peritonitis with perihepatitis 
after parallel passage through three guinea-pigs and transfer through lactose broth. The 
microbe, upon first isolation, was a minute diplococcus : it will be seen to be undistinguishable 
from that shown in Fig. 6 ; culturally, it was identical. 

Fig. 8.— To show arrangement of dlplococcoids and ovoids In filamentous form of a colon 
biicillus isolated from the spleen in a case of progressive hepatic cirrhosis. From a colony on 
an agar plate kept five days under unfavorable conditions (vide British Medical Journal, Octo- 
ber 22, 1898). 

Fig. 9.— From film made from the bile ot a rabbit killed seven hours after Intmvenous inocu- 
lation with the colon bacillus; the bile was kept foarteen days in pipette before examination. 
Note variety of forms : rare short bacilli and diplo-bacIUi with slight capsule, diplococci with 
well-marked capsules, minute diplococcl devoid of capsule (? destroyed). 

Fkj. 10.— Cells from peritoneal fluid of guinea-pig killed nine hours after intraperitoneal 
inoculation with a forty-eight-hour broth culture of form shown in Fig. 6— f. e.,from agar 
cultures derived from the ascitic fluid from a case of cirrhosis. Stained with carbol-thionin, 
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Reicbert i/is Id. immersion, ocular 4, drawn under a Zeiss camera ludda. a. Deeply staining 
bacterial and diploooccoid forms, b. Attenuated diplococcoids in large vacuoles, c. Still ftir- 
tber attenuated diplococcoids. d. Vacuoles void of contents. 

Fig. 11.— From section of convoluted tubules of kidney of young rabbit killed two hours 
after intravenous Inoculation with pure culture of bacillus coli. Tracing from photograph 
under Zeiss ^in in. immersion, compared with original section (the photograph not being per- 
fect), a. Deeply staining diploooccoid form Just within cell of tubule, b. Attenuated diplo- 
coccoid form in vacuole, c. Empty vacuoles of oval shape. 

Fig. 12.— To compare with Fig. 1. From film of bile from guinea-pig kept in pipette and 
placed in incubator at 37° for eighteen hours. A drop of this same bile passed through broth 
and agar gave the form shown in Fig. 1. Note presence of ovolds, diplococcoids, and 
diplococd. 

Plate II. 

Fig. 18.— Section of liver of rabbit killed fifteen minutes after intravenous inoculation with 
0.5 c.c. of forty-eight-hour broth culture of B. ooli ; carbolic thionin ; Zeiss camera lucida ; Vi8 
oil immersion. 

a. Marked swelling and enlargement of endothelial cell with ingestion of bacilli, which have 
become short and stumpy. 

b. Free bacilli, remaining long. 

c. Leucocytes containing bacilli. 

Fig. 14.— Section of liver of rabbit killed fifteen minutes after intravenous inoculation with 
0.5 C.C. of forty-eight-hour culture of B. coli : carbolic thionin ; Zeiss camera lucida ; i/ig oil 
Immersion lens. 

a. Bacillus Itee in capillary. 

b. Endothelial cell, much swollen and containing several bacilli, both stumpy and tending 
to assume diploooccoid form. 

Platb III. 

Tig. 16.— Section of liver of rabbit killed four hours after intravenous inoculation with 0.5 
c.c of forty*elght-hour culture of B. ooii ; carbolic thionin ; Zeiss camera lucida ; i/m oil immer- 
sion lens. 

Abundant very minute diploooccoid forms in liver cells, part of which only are shown. 
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DISCUSSION. 

Dr. Welch: Dr. Adami's observations are of great interest and most 
suggestive, although their interpretation is not without difficulties. The 
colon bacillus is undoubtedly encountered very oflen in bacteriological ex- 
aminations at autopsies, but only in a relatively small number of these cases 
does its presence seem to be of any pathogenic significance. Blachstein's 
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experiments showed that colon bacilli injected into the circulation not infre- 
quently cause necrotic foci in the liver, where they may survive a long time, 
and that the bacilli are often eliminated by the bile. We found weeks, and 
even months, after the injection the bacilli in the bile, in which they had 
induced certain changes suggestive of the causation of gallstone by biliary 
infections. 

Dr. Adami and his coworkers have brought forward new observations in 
support of the opinion that bacteria are very frequently absorbed from the 
intestinal tract, and that certain organs, particularly the liver, dispose of 
these bacteria by intracellular digestion. Under the designation of the 
" diplococcus form " of the colon bacillus, Dr. Adami describes conditions 
and appearances of this bacillus, which I judge not to be identical, and it is 
possible that some better designation might be used. I confess to a feeling 
of some uncertainty as to the exact interpretation of the small coccoid bodies 
demonstrated by Dr. Adami in the hepatic and other cells, but I do not ques- 
tion that he has brought forward to-day and in his previous papers strong 
arguments in favor of his conclusion that they are bacterial forms or are 
derived from such forms. 

Db. Adami : This subject opens up to a large field, and there is yet so 
much to be done, in order to establish the fundamental points in connection 
with the reaction of the tissue cells on the colon bacillus under normal and 
pathological conditions, that I fully accede to Dr. Welch's statement, that 
this matter must at the present time be received tentatively. I cannot 
expect others who have not worked at the subject to accept freely and imme- 
diately the observations which I have just recorded; indeed, the observations 
upon this very minute form require very great care. Thus I recognize that 
it may be some years yet before the statements here made receive general 
acceptance, and I am myself prepared to spend some years yet in working at 
the subject. I have, however, seen sufiScient during my work this last 
year to feel assured that others must eventually see that my observations 
are fundamentally correct. 



ON THE TOXICITY OF THE URINE, 
By F. FORCHHEIMER, M.D., 

AND 

R. W. STEWART, M.D. 

OF CINCINMATI. 



The qaestion of the toxicity or non-toxicity of urine has been 
engaging the attention of scientists for a long time, and the number of 
authors who have contributed to this subject is very great. From a 
practical point of view the subject has received its greatest impetus 
by the appearance of Bouchard's charming book/ translated, with a 
preface, by Thomas Oliver. 

Without going into a chemical discussion of the agents producing 
toxicity of urine, this work has offered to us a simple practical test, 
which consists in injecting a quantity of urine proportionate to the 
weight of the animal ; if the animal dies, the urine is toxic ; if not, 
there is no toxicity. Now, to those of us who believe in auto-infec- 
tion as an important etiological factor in disease, this test was very 
welcome ; first, because it appealed to us on account of its simplicity ; 
and, secondly, because it seemed to give us an index as to the prime 
cause of the diseased condition of our patient. It could not be final 
or complete, because of the fact that the substances which produce 
toxicity in urine had not been isolated ; and, therefore, their origin in 
the body not discerned. But under all circumstances, this test seemed 
a valuable one for clinical purposes ; and, probably, more exact than 
many others upon which diagnoses are based. 

As this paper has not been prepared as a literary digest of the sub- 
ject, but simply to determine a method by which the toxicity of urine 

1 Le^DS 8ur lea Auto-lntoxlcatioDS dans les Maladies, etc. Paris, 1885 ; Philadelphia and 
London, 1894. 



324 FOBCHHEIMER AND STEWART, 

can be determined, and to discuss conclusions arising from the com- 
paratively large number of experiments made, we will be justified in 
beginning with Bouchard. 

Bouchard's method consists in injecting in the rabbit from 30 to 
60 c.c. (average 45 c.c.) per kilo of animal into " the posterior mar- 
ginal vein on the dorsal part of the face as it spreads over the ear." 
(Bouchard, loc. cit.) He discards subcutaneous injections, because, 
as he has proven by experiment, absorption does not take place with 
suflScient rapidity. 

One of us^ first began using a modification of Bouchard's methods 
by injecting the urine into the peritoneal cavity of rabbits under cer- 
tain aseptic precautions, a method which was afterward fully justified 
by the investigations of Vollhard," by whom is disclosed the fact that 
in intravenous injections the results are changed by the rapidity of 
the injection, by the pressure which is used, and, finally, that in two 
cases extensive thromboses were produced by urine injected intra- 
venously. But that which finally induced us to discard the method of 
Bouchard and the subsequent observers, was the fact that there were 
so many difiierences of opinion expressed, especially in connection 
with the toxicity of urine in pregnancy, and that, with one of us, ex- 
periments made with the urine of one patient gave absoluely varying 
results. 

The tentative conclusion was arrived at that it was not the observers 
that were at fault but the method. To prove or disprove this view, 
both of us began a series of experiments : the one taking the urine of 
pregnant women during the last month of pregnancy, and the other 
that of healthy subjects and of patients who could be considered from 
clinical manifestations, and are so considered by Bouchard, as being 
affected with gastro-intestinal auto- infection. Bouchard speaks of these 
cases as being primarily connected with dilatation of the stomach. We 
have failed to find the stomach dilated. These patients were : 

Case I. A young woman, aged thirty years, suffering with chronic consti- 
pation, headaches and hysterical (neurosal type, Bouchard). 

Case II. Female, aged forty-live years, constipation, Kiggs' disease, head- 
ache, dyspepsia and recurrent urticaria. 

» R. W. Stewart: Toxicity of Urine of Last Month of Pregnancy. The American Journal of 
Obstetrics and Diseases of Women and Children, xxxv. 3, 1897. 
s Monatsschrifl fllr Gebuitshulfe u. Gynfikologle, Studien zur Pathogenese d. Eklampsle, 1897. 
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Case Ifl. Male, aged fifty years, constipation, dyspepsia, asthma (asth- 
matic form, Bouchard). 

Case IV. Female, aged thirty years, constipation, migraine (neurosal form, 
Bouchard). 

Case V. Boy, aged nine years, constipation, asthma, repeated attacks of 
coryza, furuncles (mixed form, Bouchard). 

Case VI. Male, aged forty years, constipation, chronic urticaria (cutaneous 
form, Bouchard). 

• Case VII. Female, aged thirty-nine years, neurasthenia, anaemia (neurosal 
form, Bouchard). 

Case VJII. Male, aged twenty-two years, constipation, acne vulgaris (cuta- 
neous form, Bouchard). 

Case IX. Boy, aged eleven years, constipation, extreme nervousness, 
migraine (neurosal form, Bouchard). 

Case X. Female, aged twenty-fuur years, constipation, chlorosis. 

In all we took urine from twenty-four patients^ thirteen of the 
former class and eleven of the latter ; also urine from healthy persons, 
and with this urine one hundred and fifby-four animals were injected. 
All the experiments were conducted on the strictest principles of sur- 
gical asepsis. Details are unnecessary, except to state that all the 
instruments, vessels, and cotton plugs were carefully sterilized by heat 
before being used, and the fluid used for injection was always warmed. 
As it was impossible to obtain as many rabbits as were required, and, 
as Bouchard neatly puts it^ '' there are economical necessities before 
which it is necessary to bow," white mice were used in a large num- 
ber of cases. That urine under proper conditions may become toxic to 
white mice was abundantly proven ; but^ in order to be positive in re- 
gard to this, in most of the experiments the ratio of 45 c.c. to 1 kilo of 
animal was increased to 100 c.c. to 1 kilo, or even more ; but even with 
this enormous increase we arrived at the distinct conclusion that urine 
is less toxic to white mice than to rabbits. This was due more to the 
fact that more mice recovered after having been made ill than rabbits. 
The experiment, made to show the comparative toxicity of urine upon 
a mouse and a rabbit, does not, however, prove this. 

Experiment XLVI. November 26, 1898, urine taken from a patient 
during labor, 38 c.cm., injected into a rabbit. 

5.08 P.M. 

5.13 P.M. Peculiar nodding motion of the head ; throwing head to one side; 
rouses himself as though startled. 

5.16 P.M. Head drawn backward, pupils dilated, but reacting to light; falls 
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on one side, jerking of all extremities ; then jerking confined to muscles of 
neck; head thrown backward with convulsive motion; some clonic move- 
ments of head, ears, and forefeet. 

5.17 P.M. Breathing stopped; heart still beating. 

5.19 P.M. Lies on side, apparently dead ; heart still beating. 

5.19 J P.M. Heart stopped. 

Experiment XLII. Same urine, 2 c.c. injected into mouse at 9.10 p.m. 

9.16 P.M. Drowsy, tending to fall to one side; breathing very rapid. 

9.21 P.M. Violent trembling, lasting about one-half minute, then quiet,, 
followed by trembling at regular intervals. 

9.85 p.m. Wabbling gait; throws himself from side to side; trembling 
continues; rolling over, violent clonic convulsions, then tonic spasms with 
opisthotonos; seems to be struggling for breath; respiration very rapid; 
these cease and recur. 

9.45 P.M. Death in clonic spasm. 

The mice die in the same manner that the rabbits do^ either quickly, 
in the manner just described, inside of an hour (thirty-five minutes, 
the longest time in our experiments), or in from twelve to twenty-four 
hours, the symptoms then being ushered in by drowsiness, lying down 
in the bottom of the jar, slowness of breathing, convulsions, and then 
death. The post-mortems have revealed nothing microscopically that 
could account for death ; as far as bad results from the injection are 
concerned, we found lesions only in two instances (in the one — a 
mouse — ^a blood-clot in the omentum ; in the other, a seropuralent, 
offensive fluid in the peritoneal cavity), except in cases in which the 
urine had been standing a comparatively great length of time, as will 
be referred to later. 

The experiments began by investigating the urine passed by the 
patients mentioned above, in whom toxicity could be expected with 
reasonable certainty after reading the results of other investigators. 
It was shown here that in forty mice in only three the urine was 
toxic. Fresh urine injected immediately, boiled immediately and in- 
jected immediately ; filtered urine never, but fresh urine when kept 
sealed to the utter exclusion of air, however, proved toxic in three 
mice. There seemed to be something in the urine, then, which had 
the power of rendering it toxic after sufficient time had been given 
to cause it to develop its activity. With this in view a large series of 
investigations was begun, with the results presented in the following 
table: 
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Various Methods in Tests for Uterine Toxicity. 



Number qf 
experimenls. 

Fresh urine Injected Immediately Mice, 14 

Filtered urine injected immediately, or after 24 hours Mice, 21 
Urine boiled immediately and used immediately Mice, 22 

Rabbits. 5 



<i 



II 



Urine boiled immediately and used after 24 hours 



<i 



Result: 
deaUu. 

1 
None 
Mice. 2 
Rabbits, 2 
—27 14 per ct. 
Mice, 26 Mice. 10 

Rabbits, 5 Rabbits, 2 

— «1 89 per ct. + 



Urine boiled with boric acid , allowed to stand 24 hours Mice, 11 

Rabbits, 3 



(< 



.1 



ti 



Mice. 2 
Rabbits, 3 



—14 85 per ct. + 



Urine mixed with boric acid, allowed to stand longer 

than 24 hours 

<• fi II II II 

• 

Fresh urine allowed to stand for a variable length of 
time longer than 24 hours 



Mice, 18 
Rabbits. 5 



Mice, 5 
Rabbits, 5 



—23 43 per ct. 

Mice, 80 Mice. 20 

66S/9 per ct. 



There are, then, one hundred and fifty-four experiments to draw 
conclusions from, arranged in seven series : 

I. In the experiments made with the fresh urine the urine was 
passed into sterile vessels and injected into mice within a few minutes 
after it was passed. It will be seen that one mouse died. This is 
the mouse which had the lesion in the omentum, but died as all the 
mice died when the urine is toxic. It is difficult to say, precisely, 
how much the element of shock had to do with his death, especially 
in view of the fact that the same urine, after it had been boiled and 
kept for twenty-four hours, did not kill. The only other explanation 
that might be offered is the one that the operation was not done under 
strict asepsis. 

II. For the purpose of filtration, urine was passed and then imme- 
diately placed in the filtering apparatus, either Kitasato or Gham- 
berland. All the urine used by this method had first been tested as to 
its toxicity, and found non-toxic. It did not matter whether it was 
injected immediately or kept in sealed vessels for four days, it never 
produced death. 

III. The urine that was boiled immediately and injected immedi- 
ately — twenty-seven cases in all — had been tested in twelve cases for 
toxicity and been found non-toxic. In fifteen cases it had not been 
tested, so that no conclusion could be drawn as to the comparative 
effect of boiling. In the twelve cases it was not changed by boiling 
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in one way or another. In the fifteen cases it was impossible to make 
the experiment by injecting urine immediately drawn. The four 
deaths show that urine may be toxic when passed. It remains to be 
shown to what extent boiling reduces toxicity, if at all, on account of 
a possible effect upon it by ferments or other bodies, as well as by 
bacteria. The latter piust be taken into especial consideration, be- 
cause all of these specimens were taken from women immediately 
before, during, or immediately after labor. 

lY. In urine that was boiled immediately and used after it had been 
kept the result was a peculiar one. The longer it was kept the more 
toxic it became. The following experiment was made to show this : 
150 c.cm. was passed by a healthy individual ; this was divided into 
eleven parts, all of which were boiled except one. This one was in- 
jected (1.5 ccm.) into a mouse, and found non-toxic ; the rest were 
boiled and put into Erlemeyer flasks. One of these was immediately 
injected into a mouse, and found non-toxic ; the rest were injected 
twenty-four hours apart until all had been used. The result was 
death in all cases, notwithstanding the fact that the quantity of urine 
was reduced daily. At first the attempt was made to count the bac- 
teria with an eye-piece micrometer, but this was very soon given up, 
on account of the enormous increase of bacteria. In these ca^es, aft;er 
forty-eight hours, evidences of peritonitis was found in these mice, 
forming one of the exceptions to the rule stated before. The enormous 
mortality in this series of experiments, as compared with the general 
mortality (39 per cent.), is simply explained by the fact that all the 
other experiments were made in cold weather, from November to 
March, while this series was done during the very warm weather of 
spring (from 76° to 85° F., in the middle of the day). It seems, 
then, that boiling once is sufficient to kill bacteria, but not their 
spores ; and, as in sterilized milk, as was shown by Flugge, the spores 
developed and finally produced the same effects as were primarily pro- 
duced by the bacteria. 

Y. Some authors have recommended the addition of boric acid to 
prevent development of bacteria ; for this reason the series was insti- 
tuted. Here it was also shown that little influence was exerted, and 
that the longer the mixture was kept the greater the mortality. In a 
series published by one of us (Stewart, loc. eit.) the mortality was 100 
per cent. In this series no account was taken of the time of taking 
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urine and its injection, although the table seems to show that urine 
kept with boric acid does not become toxic more rapidly than urine 
kept and used after being boiled ; this, again, is on account of the 
difference in outside temperature, all of the experiments being made 
during cold weather. 

YI. In regard to fresh urine which has been kept for longer than 
twenty-four hours, it need only be said that the largest mortality was 
arrived at by this method ; and in some of the mice that lived longer 
than eighteen hours there were also present evidences of peritonitis. 

As a result of these investigations we beg leave to present the fol- 
lowing conclusions as to the method : 

1. Fresh urine injected immediately can be safely used. 

2. Filtered urine, immediately filtered and immediately injected, 
can be safely used. 

8. Urine boiled and injected immediately should not be used unless 
error caused by possible changes within the body of the patient be 
first eliminated. 

4. The addition of boric acid does not give reliable results. 

5. IJrine should never be used that has stood for twenty-four hours. 

6. The method cannot be used for exact determinations of toxicity, 
in that a range of from 25 per cent, to 50 per cent, of error is found 
for individual cases. 

The conclusion as to toxicity of urine can be only tentative as ap- 
plied to all cases ; but they are positive for the majority. If the table 
be examined, it will be seen that those two methods which exclude 
bacterial activity absolutely after the urine is passed are followed by 
comparatively no mortality ; in fresh urine immediately used, only 
one death out of fourteen ; in filtered urine, no deaths, even after the 
urine had been kept as long as four days ; in urine with boric acid, 
used before the lapse of twenty-four hours, a mortality of 39 per cent., 
after twenty-four hours, a mortality of 48 per cent. ; in boiled urine 
kept for longer than twenty-four hours, a mortality of 89 per cent ; 
and in fresh urine kept for longer than twenty-four hours, a mortality 
of 66 per cent. 

It would seem, then, that most of the toxicity of urine was due to 
the formation of substances the result of the action of bacteria upon 
some body or bodies in the urine. As a result of this investigation, 
we are not justified in stating that there is no other toxicity except 
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that due to bacterial activity, but we are justified in making this state- 
ment, that all those investigations that have been made in which this 
activity has been overlooked are to be regarded as inconclusive. 

Finally, one of us wishes to make a scientific retraction of a state- 
ment made in a paper read before this Society. In connection with 
some investigations made upon chlorosis, one of us found a toxic body 
in the urine ; this toxic body, in the light of the present investiga- 
tions, was not the result of chlorosis but of a faulty method. In so 
far as this body has any efi'ect upon the theory of the origin of chlo- 
rosis, this theory is hereby discarded. 



THE IMMEDIATE AND REMOTE EFFECTS OF 
ATHLETICS UPON THE HEART AND 

CIRCULATION. 



By ALFRED STENGEL, M.D., 

OP PHILADELPHIA. 



DuRiNO the past six years I have had frequent opportunities of 
examining athletes competing for positions and playing upon the vari- 
ous teams of the University of Pennsylvania, and have made studies, 
as far as was possible under the circumstances, to determine the effect 
of athletics upon the size and efficiency of the heart and the character 
of the circulation. It has not been possible for me to carry on elabo- 
rate investigations into the manner of production of the various 
phenomena which attend exercise, and I shall not enter upon any 
discussion on this aspect of the question now. 

In outlining the heart of patients or athletes, I follow a method 
more or less like that used by Sansom. After carefully mapping out 
the hearths borders by percussion and auscultatory percussion, I mark 
these borders with a brush dipped in oil, and similarly mark the 
middle line of the sternum, indicating the suprasternal notch by a 
Y-shaped figure at the top, the ribs (by broken lines), and nipple and 
position of the cardiac apex by a circular and a crossed figure respec- 
tively: A piece of soft tissue paper is then pressed over the chest, 
and in this way the outlines are secured in their exact size. The 
tracings which I present here are exact copies of such outlines upon 
heavier paper.* 

In watching the effect of training upon the heart, my attention was 
first directed to the ease of development of a systolic murmur over the 
heart. This occurred in the late summer of 1893, when I spent some 

1 In tbe reproducUoDB accompanying this report accurate reduction 8, drawn to scale, have 
beenufled. 



little time witb the candidates for the football team duriog their pre- 
liminary training. The men who were candidates had, for the most 
part, been resting, and were, therefore, out of condition. I noticed 
that a systolio murmur over the bod; of the heart was not unnsnal, 
and in a special trial of nine of the candidates I found that three 
promptly developed a very evident murmur of the kind after a little 
exertion. During the eubBequent fall term I tested the same men 
while in actual practice, and found that the murmur, before so readily 
produced, did not show itself. This led me to study the conditions 
of the heart immediately before and after exercise more carefully, the 
method employed being to map out the borders of the organ as already 
detailed just prior to some athletic sport, and again immediately after 
the exercise. I have prepared a number of such charts, of which a 
few may be taken as typical. The two first exhibited were prepared 
from young men rather new at athletics. 

Chart I. was taken from a boy, aged nineteen years, who had not 
previously trained for any form of sport, and who waa now engaged 
in oue-half mile running. The chart exhibited represents the posi- 



le bean before (1| ind afler (1} 



tioQ of the left and right border of the heart before and after a trial 
run of one-half mile. Before the race the sounds at the apex and 
over the body of the heart within the apex were normal, excepting 
for a certain deliberateness of the first sound. The pulmonary sound 
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was, perhaps, a little accentuated. There was s suspicion of murmur- 
isbness of the first sound toward the base of the heart. After the race 
the apex-beat was quick and circumscribed, and there was a distinct, 
diffuse thrill over the apex and in the epigastrium. Auscultation dis- 
covered a slight sjstolic puflT, and the second pulmonary sound was 
distinctly accentuated. The murmur was localized in the region of 
the apex. 

Chart II. was taken from the chest of a young man aged twenty-two 
years, a half-mile runner. Before the race, at the time of which this 
chart was prepared, the heart-sounds were found to be normal, though, 
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perhaps, a little quick and irritable. After the exercise a distinct 
systolic thrill was found at the apex. The first sound of the heart 
was murmurish, but the relative values of the first and second heart- 
aonnds at the pulmonary area were retained. These two charts illus- 
trate very strikingly the effect of exercise upon the heart in compara- 
tively untrained young men. 

As contrast to these I select the next two which were prepared 
from trained athletes. 

Chart III. was taken from a walker who had engaged in active 
athletics for a number of years, and who was unusually sturdy, walk- 
ing in remarkable time a mile or more without any of the evidences 
of fatigue, so commonly observed after this sport. On the occasion 
on which this chart was prepared, Mr. F., a young man, aged about 
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twenty- three years, showed at the preliminary exaniination a strong 
and circumscribed apex-beat, with a long and very muscular Srst 
sound, but without a murmur. At the pulmonary area both sounds 
were distinct. There was a suggestion of a thrill on palpation oyer 
the apex. After walking three-quarters of a mile in very fast time, 
the apex-beat was found to be violent, and on palpation there waa a 
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rather more distinct thrill. The first sound was sharp and strong, 
but muscular, and there was a puffing systolic murmur heard over the 
pulmonary area, and accentuated by breathing, but the second sound 
was not particularly accentuated in the pulmonary area. The chart 
is mainly interesting in showing the right border of the heart exactly 
in the same position before and after exercise, though the entire organ 
seemed to be somewhat enlarged. 

Chart IV. is that of a young man of remarkable physique, the 
holder of three worlds records. The chart exhibited was taken after 
sprinting and hurdling. Prior to the exercise there waa a systolic 
murmurishness at the apex, but no distinct murmur. The pulmonary 
second sound was about normal. The aortic second sound was a little 
accentuated. After the exercise there was a suggestion of a thrill in 
the region of the apex, and possibly also in the epigastrium. There 
was no murmur, but the pulmonary second sound was a little accentu- 
ated. In this ease the right border of the heart was little affected by 
the exercise. 
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These charts are sufficient to illustrate the changes in the oatline 
of heart as obtained by percussion and auscultatory percussion after 
exercise. I cannot nov enter into a discussion of the causation of 
these changes, but should like to refer briefly to one or two points of 
interest. 



Boiden of heart befbie (1 ) &Dd oner (3) Bprinilng knd hOTdllns. 

It has been demonstrated by physiological experiment that mus- 
cular exercise causes a &I1 in the blood-pressure in the peripheral 
vessels, and probably a dilatation of these vessels. Under these cir- 
camstances we should not expect an increase in the size of the heart, 
and increased intra-cardiac pressure as the result of strain. It does 
seem, however, that in the beginning of exercise there is a temporary 
increase in pressure at the centre. It has long seemed to me that the 
phenomenon known among athletes as "second wind" was to be ex- 
plained by the recovery of the right ventricle after the preliminary 
overdiatention incident to exertion. I had not seen this view ex- 
pressed uDtil'witbin a few days, when my attention was called to the 
recent article by Dr. AUbutt, in his Syttem of Medicine, vol. v. I 
quote from this article (p. 849) : " The dilatation is, I think, con- 
cerned in 'second wind' ; the healthy heart increases its output, the 
lungs expand, resistance falls, the right ventricle pulls itself together, 
and second wind is eatablished. This process, trying enongh to an 
unsound or defective heart, to young boys and to elderly men, is to 
the healthy heart of comparatively young adults perhaps never in- 
jurious." This expresses my view of the case exactly, a fact which is 



all the more gratifying to me because Dr. AUbatt's views are based 
upon observations of under-graduates at Cambridge, as mine have 
been upon students in Pbiladelpbia. 

It seems to me not unlikely tbat the size of the right ventricle de- 
pends upon the degree of recovery of the right heart after the first 
distention. I cannot, however, agree entirely with AUbutt in the 
Btatement which follows immediately after what I have quoted : " I 
have many times seen under-graduates and others look ghastly at the 
end of a long spurt of exercise, but I never saw a sound young man 
the worse for a temporary stress of this kind; if, as in a few cases 
which I have seen again and again in growing youths, dilatation of 
the heart occurs, leading to cyanosis, panting, confusion, or vertigo, 
this oppression is generally sufiicieDt of itself to stop the enercise in 
time." Of course, all of us who have had occasion to observe ath- 
letic sports of any kind have seen instances of the sort alluded to in 
the sentences just quoted, but I have seen a few cases in which recov- 
ery was not as prompt as is intimated, and in which, though a seem- 
ingly normal condition, was restored after a short interval, it seemed to 
me that some sort of permanent damage must have been done, though 
I could not demonstrate it. 
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I may cite, for example, the case of a young man playing football, 
who was in superb physical condition, and was never known to be 
hurt or disabled in any way, and who, on the occasion of a trying 
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game, both ph^Bical aDd mental, toward the end of the game suddenly 
collapsed. I had repeatedly examined him prior to this time, and 



within a day or two had outlined his heart and other organs. I saw 
him immediately nfter his attack, and found him bleeding at the nose, 
more or less cyanosed, and with a weak fiuttering pulse. On exami- 
nation of his cheat I discovered that both sides of the heart had be- 
come enlarged, the increase in size toward the left and right being 
fully three-quarters of an inch or an inch. The man was prostrated, 
and did not recover any sort of control of himself for some hours. 
He then grew rapidly better, and after a few days was seemingly 
quite well. He did not engage in football for ten days, but at the 
end of that time resumed practice and regular play without any 
apparent evil consequences. 

A case of similar nature is the following : 

W. B.,aged nineteen years, weighed 122 pounds during the winter 
of 1897. During the spring and summer he rode a bicycle exces- 
Bively, frequently riding twenty-five miles in the evening after his 
day's work. His weight declined to 109 pounds. In August be 
went to the seashore, and while bathing his strength was overcome 
by too much exertion at swimming, and he began to expectorate 
hlood. The next day and during the days of the following week 
there were repeated hemorrhages of the same sort. The total loss of 

Am Phra 22 
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blood was not very great, however. There wa« at the same time short- 
ness of breath and cough on the verj aligbtest exertion. The heart 
became intermittent and very tumbling in action, and both sides in- 
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creased in size; the left border being in the nipple line, the right 
border beyond the right border of the sternum. There was no mur- 
mur even after exertion, when I examined him some time after the 
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onset ; the second pulmonary sound was a little accentuated. In this 
case, of course, the patient had not been in perfect health prior to bis 
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overexertion, for he had been progressively overtaxing himself during 
the spring and summer. 

Another instance of a similar character occurred in a patient, J. A. 
de F., a young man, aged twenty-four years. A year before he came 
under my observation he had taken a long bicycle ride, when he was 
not in a good physical condition, and the symptoms began immediately 
after. He had been working in an office and was not in a good con- 
dition when he undertook a four days' ride on a tandem bicycle ; the 
minimum daily distance being fifty miles, and the maximum seventy 
miles. He was prostrated at the end of the four days. His heart 
became very irregular, and he was confined to bed for four months. 
At the present time his heart extends beyond the left mammary 
line and, on the right side, to the border of the sternum. There is a 
suggestion of a systolic thrill and murmur at the apex, but no positive 
signs. The second sound at the base of the heart is not accentuated. 

These instances are sufficient to show that rather unfortunate results 
may occur from violent excessive exercise in young persons not in 
proper training, and even at times in those well trained. At the 
same time, the charts I have presented illustrate the fact that there is 
a decided difference in those who are carefully and those who are in- 
sufficiently trained. With Dr. Da Costa, who discussed this question 
many years ago in his Toner lectures, 1 should be most unwilling to 
see danger in athletics unless the proof were positive. There is, of 
course, a certain amount of danger in every sport, but the danger in 
athletics is certainly not very great. The necessity, however, of care- 
ful training, not only for the combats of the athletic field but for the 
general struggles of life, is demonstrated by my observations. 

Alluding now to the question of the auscultatory sounds over the 
heart, I recall the fact that in numerous instances I have discovered 
a systolic murmur over the body of the heart at the pulmonary area 
and at the apex. It is by far most common to find this at the pul- 
monary area, and in young boys it seems almost habitual. This mur- 
mur is usually attended by a pulsation over the pulmonary area, and 
on careful percussion I have found that the oblique border of the 
heart was somewhat convexly curved toward the left. From these 
facts and other considerations I have become convinced that the cause 
of the murmur is to be found in a dilatation of the conus arteriosus. 
The murmurs at the apex may undoubtedly be due to mitral regur- 



340 STENGEL, 

gitatioD^ but I cannot convince myself that all of those found in this 
situation are of this nature. Some, I believe^ are intra-ventricular ; 
others, possibly cardio-pulmonary in origin. 

With regard to the second point in the heading of my paper — viz., 
remote effects of athletics — I can speak only of the remote effects in 
the sense of the results following at intervals of a few months or years 
I believe that there is also a possibility of development of symptoms 
many years after cardiac strain, without any indications in the inter- 
vening time. We all recall the interesting publication of Dr. Morgan 
on the University Oars, being a study of the after-health of men who 
rowed in the University boats of Oxford and Cambridge between the 
years 1829 and 1869. I would also direct attention to the Toner lec- 
tures of Dr. Da Costa, delivered in 1874, in which he called attention 
to the possibility of strain as a result of baseball. In my own expe- 
rience I have found a number of instances of distinct symptoms of 
cardiac disturbance in athletes who had devoted themselves rather 
steadily to various sports during their collegiate life. As cases in 
point, I shall briefly refer to the following notes : 

C. S., aged twenty-five years, played football steadily at his pre- 
paratory school, at college, and during his university years, and base- 
ball less regularly during the same time. After his graduation and 
his entrance upon active duties, he complained of a feeling of oppres- 
sion in his chest, which he described as a sensation of distention, as if 
the heart was too large for the body. Sometimes there was palpitation 
and nearly always a consciousness of the heart in some form or other. 
His heart extends as far as the mammary line, and to the right border 
of the sternum, but there is no murmur or any sign of valvular trouble. 
He finds that the use of tobacco and alcohol, in which he has always 
indulged moderately, are prone to produce unpleasant over-action of 
his heart. 

H. W., a football player, oarsman, and hurdler, steadily followed 
athletics during his college years. He now complains, after a few 
years of cessation of athletics, of symptoms similar to those just de- 
scribed. In particular he has noted a tumbling sensation in the heart 
beat from time to time, and he sometimes feels a sensation of oppres- 
sion or dyspnoea. 

C. G., a football and baseball player during six years, has com- 
plained, since his cessation from athletics, of vague oppression, fulness 
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in the chesty and some dyspnoea. He has, however^ grown distinctly 
stouter in the two years daring which he has relinquished exercise. 

These cases will suffice to illustrate the kind of symptoms met with. 
I have seen many instances of this sort, and in seeking to explain 
their causation, have naturally been interested in the condition of the 
heart itself The charts which I exhibit (Charts V., VI., VII., and 
VIII.) are selected to show the increase in the size of the heart re- 
sulting from several years' athletics. Others might be presented to 
illustrate the same point. It will be observed that in these cases 
the right and left ventricle increased decidedly in size during the 
three or four years that elapsed between the first and second exami- 
nation. In each of the men from whom these charts were taken 
symptoms of the sort referred to were found. 

Allbutt, in the article before alluded to, in mentioning the after- 
effects of athletics, suggests that the mean blood-pressure increases as 
a consequence of the withdrawal of the reducing influence of exercise. 
I have not been able to assure myself that the blood-pressure was 
actually raised, as I have found the sphygmomanometer an uncertain 
instrument, and I cannot bring myself to trust in the evidence afforded 
by direct palpation of the artery. I am, however, quite ready to be- 
lieve that the blood-pressure is increased on account of the evident 
hypertrophy, if for no other reason. In athletes who have ceased to 
indulge in sports, and who have for some years suffered with symp- 
toms of oppression, there seems to be a decline of the symptoms men- 
tioned after some years and a return to more normal conditions. I 
am led to make this statement from the history obtained from indi- 
viduals in middle life who had been athletes during their college years. 
My experience has not, however, been long enough to follow such 
cases from the beginning, and I hesitate to make assumptions in cases 
which I had not the opportunity of examining in the beginning. 
On the other hand, observations which I have had the opportunity 
to make in persons past middle life who had been very athletic in 
youth, have led me to believe that muscular disorders of the heart 
may arise in later years as remote consequences of overexertion in 
early manhood. I do not speak at length of these, because they are 
cases in which I have no means of knowing the conditions in the 
intervals between the beginning and the final trouble. 

From the observations that I have been able to make, it seems 
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positive to me that overdistention of the heart is frequent in athletic 
contests, and may caase harm if the individual is in ill-health or badly 
trained ; and, secondly, that hypertrophy and symptoms of overaction 
sometimes result from continued athletics. As practical conclusions, 
I would suggest rigid medical supervision of college athletics ; and, 
secondly, that young men be encouraged to continue some form of 
exercise after discontinuance of regular athletics. 



DISCUSSION. 



Db. Jacobi : Were the X-rays employed for ascertaining the size of the 
heart? 

Db. Stengel : Not in any of these cases. 

Db. Meiqs : Research carried on in the direction of that which has been 
undertaken by the author of the paper to which we have listened is likely 
to be fruitful. The subject of hypertrophy of the heart has been much 
studied, but the study has generally been of hypertrophy resulting from 
ordinary disease. With regard to the effects of exercise, and of contests, and 
overexertion in athletics upon the heart there is not much known. If 
clinical study of the effects of exertion is diligently pursued, it is most likely 
that at some time the opportunity will come to connect post-mortem results 
with clinical observations. I have long held the opinion that what is called 
compensating hypertrophy of the heart has been made to explain much with 
which it has, in truth, no connection. There is no doubt that a muscle which 
is exercised or subjected to resistance in its action will increase in size, but 
it will increase to a much greater extent in efficiency, and its capacity to 
increase in size is confined within narrow limits. All trainers know that 
but few men can be made great athletes. I do not believe that hypertrophy 
of the heart inevitably follows the leaking of a valve as a result of the action 
of the laws of hydronamics. I believe that the hypertrophy, when the en- 
largement is sufficient to be clinically recognizable, is a disease and is not 
conservative. 

The doctrines that were generally accepted twenty years ago in regard to 
Bright' s disease and the hypertrophy of the heart so commonly associated 
with it have fallen almost entirely into discredit. We used to be told that 
kidney disease caused increased resistance within the arteries, and this 
throws more work upon the heart, which in answer underwent hypertrophy 
and grew strong. Little is heard of this any more, and Bright's disease is 
less and less frequently used as a diagnostic term, for it is now recognized 
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that the r61e played by the kidney in ehronic disease is not so overmastering 
as was supposed ; but the kidney is only one of several organs, each one of 
which is of equal or nearly equal importance. 

If hypertrophy is a process to compensate for the waste of energy caused 
by leaking of valves, why is it that many of the largest hearts that we see at 
post-mortem examinations are free from valve disease? All the hyper- 
trophied hearts that I have examined with the microscope — and I have 
examined a great many — were composed of diseased muscular tissue. A 
number of times I have seen valve disease which had caused regurgitation » 
and yet there was no hypertrophy of the heart. If it is true that leakage 
does not always cause hypertrophy, and that the muscular tissue of hyper- 
trophied hearts is always diseased, how can the conclusion be escaped that 
the doctrine of compensation by hypertrophy is fallacious? 

Briefly, what I wish to express is this— it is my opinion that the common 
view of compensatory hypertrophy is probably theoretically correct, for it 
has a germ of truth as its foundation in that muscle does increase in size as 
well as in efficiency if subjected to increasing resistance, but as an explana- 
tion of enlargement of the heart I believe it is untenable. The large hearts 
that we are able to feel heaving within the chest during life, and which at 
autopsies we see to be of twice the natural size, are diseased and feeble. 
Hypertrophy of the heart is, I think, a condition parallel to hypertrophy of 
the liver and to hypertrophy of the kidneys, the increase in size is vicious, 
and was so almost from its origin, and it is a destructive process ana is not 
compensatory. 

Dit. FoLSOM : I think it is quite true that there are a certain number of 
ill-results brought on by unwise muscular training, but I think that where 
it is done wisely there cannot be quite so many as supposed ; and even where 
there is distinct valvular disease of the heart from systematic muscular exer- 
tion, if not severe, the exercise would be of benefit. I remember a case 
whom Ziemssen saw with me in Munich many years ago, of a gentleman 
who had mitral insufficiency, but who has kept up vigorous exercise ever 
since then, and is now very well. From the cases I have seen I am inclined 
to think that a great many of the bad effects, if not the majority, come from 
one or two causes, either where a young man enters into athletics without a 
very good heart, as shown by persistent rapid pulse, or, more commonly still, 
from the want of systematic development of the muscles of the body. A 
good many of the young men who come to college and go into athletics are 
men with big frames and strong muscles, who have never been accustomed 
to severe muscular exercise, and go into athletics witbout realizing that it is 
easier to strengthen the muscles of the legs and arms than the muscles of the 
heart, and it takes more care to bring the heart up to the proper point than 
the rest of the muscles of the body. It seems to me if the young man was 
looked over pretty carefully first, and his development made with care, such 
cases as Dr. Stengel reports would be very much diminished. 
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Dr. Putnam : I want to call attention to the fact that Dr. Prince many 
yean ago wrote an excellent article on the prevalence of systolic murmars, 
which afterward entirely disappeared, among candidates for the position of 
policemen, when coming up for examination. He proposed an ingenious 
theory, in which he attributed it to the nervousness of the men. 

Dr. Dock : In a short experience with athletes, I have been impressed 
often with the importance of the pulmonary circulation in the production of 
the cardiac conditions mentioned. I have often noticed symptoms of acute 
emphysema, and in one case particularly, where the man training for the 
football team was very dyspnoeic and the liver dulness extended down to 
the eighth rib on the right side. In many of these cases the men are not 
trained in expiration ; either from ignorance or from local disease in the nose 
in some cases they expire very imperfectly. The man I referred to was 
incapacitated for work in this way. He himself realized he was not expiring 
properly and did not get his second wind, the acquisition of which seems to 
depend largely upon proper expiration. 

It is not sufficiently borne in mind by many that athletes with apex mur- 
murs may be capable of a large amount of hard work. I have seen that in 
the case of a celebrated half-back, who played a successful and hard game 
with my consent after he had been advised by other physicians not to play. 
I saw at the beginning of the late war a man who had been examined and 
rejected by the board of surgeons. I was told that if I could certify the man. 
was capable of doing his work he would be admitted to the army by the 
higher powers. I had, therefore, to give a certificate which would get 
around the question of murmurs. The man was known to me personally as 
an athlete, and had an enlarged heart with apex systolic murmur. I put 
him through some tests, as the result of which I felt able to say conscien- 
tiously that he was fit for service- He went all through the service in Cuba 
and Porto Rico and has stood it, and better than the men who rejected him. 

Such men are capable of a large amount of physical work, but, of course, 
I am well aware of the later dangers in such cases, and would not wish to 
lessen the interest paid them. 



A STUDY OF A CASE OF FAMILY PERIODIC 

PARALYSIS. 



By JOHN K. MITCHELL, M.D., 

OF PHILADBLPHTA. 



The curious condition of periodic paralysis is one of the utmost 
rarity, and in this country but three cases have been seen, with a 
doubtful fourth, previous to the ones herein reported. I should omit 
from the consideration the cases of Rich, where the paralysis was 
directly due to a hereditary susceptibility to cold, and was distinctly 
spasmodic in character. Gibney's cases, supposed by him malarial in 
origin, certainly do not belong to this group either. 

I do not propose to enter into the history of the previous study of 
this disorder, except incidentally. An admirable paper, by Dr. E. W. 
Taylor, in the Journal of Nervous and Mental Disease for Septem- 
ber and October, 1898, contains a very complete bibliography of the 
previous work, with analyses of all the cases hitherto reported, and to 
this I am not able to add anything except my own cases. 

All the cases observed have presented, with small variations, the 
same type — a paralysis of the voluntary muscles, usually total except 
for the head and face muscles, with loss of reflexes, with absence of 
electrical reaction, with no mental or sensory disturbance, and occur- 
ring periodically at somewhat regular intervals. Nearly all of the 
cases have instances in the parents or ancestors of the patient. In 
the family of my patient the first one known to have suffered from 
it was the maternal grandfather of the present victim, a Pennsyl- 
vanian by birth, a tinsmith by trade, who had in early life seizures 
like those from which my patient has suffered, but much less severe. 
A first cousin of this same grandfather had periodic attacks of paral- 
ysis quite as bad as any which have been described. His business 
kept him travelling much through the rough mountain districts of 
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Central Pennsylvania, and he used to say that he was often obliged to 
get off his horse and '^ have a paralysis." Both these persons, so far 
as known to their descendants, ceased to have the attacks in middle 
life. 

The mother of the patient is one of six children. Of three elder 
sisters, none have ever had any spells of the palsy. An older brother 
had one attack, brought on by overexertion, bat has never had an- 
other. A younger brother has suffered in the same way, but the 
attacks did not begin with him until he was a man grown, and have 
since occurred only at long intervals. A daughter of this brother, 
now between twelve and thirteen years of age, has periodic palsies of 
the same sort, and full details of these two cases follow my patient's 
history. None of the other cousins, except this one, has ever had the 
family affliction. The mother of the patient began to have periodic 
paralyses when fourteen years of age, probably at about the time 
when her menstruation appeared. Their approach was sometimes 
announced by a slight sense of helplessness, which would last for a 
whole day. Going to bed with this, she would wake in the morning 
with total muscular paralysis, usually lasting thirty-six hours, seldom 
longer, and never more than forty-eight. The paroxysms recurred 
at long and rather irregular intervals, often months apart, and after 
she reached adult life decreased in frequency with the advance of 
years, and ceased altogether at about the thirty-eighth year. She is 
now forty-four years of age and presents some interesting symptoms. 

Mrs. E. J. is a well-looking woman, scarcely appearing as old as 
she is, calls herself perfectly well, menstruates regularly, and is active 
mentally and physically. She has a little difficulty in walking unless 
the ground is perfectly smooth ; a very slight inequality makes her 
stumble, and if she stumbles she is very apt to fall. This is espe- 
cially marked at night, when she cannot see where she is going, and 
has been noticed for some years. When sitting she gets up with some 
difficulty, rising as if her legs were weak, with a sort of wiggle, and 
aiding herself with the nearest object upon which she can lean. She 
thinks this is rather worse of late years, but she had not thought 
it bad enough to mention until her attention was called to it by 
questions. Her station is perfectly good, her pupillary reactions 
normal ; the knee-jerk decidedly slow and small, a little better on the 
left than on the right ; on the right there is no ankle-jerk, on the left 



FAMILY PERIODIC PARALYSIS. 347 

the ankle-jerk is present. There is muscle-jerk in both arms and in 
the left leg, but none in the right leg. Galvanic and faradic reac- 
tions are normal, and there is no alteration in sensibility. The state 
of things presents a somewhat mixed character, which, were it not 
for its very long duration, the absence of eye-symptoms and of pains^ 
one might incline to think preataxic ; but if it were of tabetic nature 
it would be symmetrical and not present entirely different qualities of 
knee-jerk upon the two sides, as it does, in these respects resembling 
rather the ataxic paraplegia of Gowers than true tabes. Her gait shows 
no abnormality whatever, but I incline to the belief that the repeated 
attacks of her earlier life have in some way definitely altered the lower 
segments of the spinal cord and impaired the control of the legs. There 
is no trouble with the functions of the bladder, rectum, or uterus. 

The present patient, C. H. J., nineteen years of age, is a mechanic 
in a bicycle factory. But for the neurosis under consideration no 
hereditary disease is known on either side of his family. His mother's 
history has been given ; his father is living and in excellent health ; 
his younger brothers and sisters are well, although it may be said 
they have not yet reached the age at which the palsies usually appear. 
With the exception of the ordinary diseases of childhood, his own 
health has been perfect, his habits good, and his life an active and 
wholesome one until his present trouble began, in his thirteenth year. 

The onset was sudden, without known cause. He awoke one morn- 
ing and found that he could not move hand or foot ; he was able to 
turn his head from side to side, but could not raise it from the pillow. 
There was no pain, no loss of sensation, no impairment of function of 
any kind. About two months after the first attack another occurred, 
and for three or four years they returned at intervals of about two 
months, with a duration generally of forty-eight hours, nearly always 
coming on during the night, so that the patient went to bed feeling 
no more than a trifling degree of enfeeblement in the legs, and awoke 
in the morning quite helpless. No possible cause can be assigned in 
his habits or mode of life. He cannot trace any single attack to ex- 
cessive exercise, emotion, or indulgence of any description, and except 
that when they pass he finds himself a little sore and stiff for a few 
hours, he cannot see that he is otherwise than perfectly well in the 
intervals. 

The intensity of the attack has remained about the same up to the 
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present, but for nearly a year past the frequency of occurrence has 
become rather greater, and for six months before he was first seen, in 
October, 1898, the paralyses had recurred with remarkable regularity 
upon Wednesday of every week. 

It is well to say at once that nothing about the patient between or 
during the attacks suggests the slightest possibility of a hysterical 
element. He is a normal, healthy boy, well developed, in admirable 
physical condition, and much disgusted with the enforced idleness of 
this disablement. Many attacks have been seen in the hospital, and 
the various seizures differ only in the degree of immobility produced. 
One may be described in detail and stand for a type. Sometimes for 
a few hours in the afternoon or evening the patient notices slight 
weakness in the lower limbs, and if examined at this time at least one 
decided symptom is present — a lessening of the knee-jerk. This hap- 
pened to be the case when I showed him one evening at the Phila- 
delphia Neurological Society, when he said, after coming into the 
room : '' I am just beginning to feel an attack coming on,*' and upon 
examination the knee-jerks were found to be capricious, diminished, 
and easily exhausted. This prodromal period is not always present. 
He may go to bed perfectly well and awake in the morning wholly 
paralyzed from the neck down. I say "from the neck down,** but the 
neck to a certain extent shares in the difficulty. He can, when lying 
still, turn the head from side to side, but he cannot raise it from the 
pillow, and if placed in an erect position the head falls forward on the 
chest, or backward almost between the shoulders without the possi- 
bility of any control on the patient^s part. 

Breathing in the attacks is somewhat shallow, and appears almost 
altogether diaphragmatic in character. If he is requested to cough 
he is unable to, or even to take a normally full inspiration. If the 
nares- are irritated he cannot sneeze, though he feels the annoyance 
and has a desire to do so. 

He does not have much appetite, and says he perceives slight diffi- 
culty in swallowing, but this is not evident to the observer. While 
the paralysis lasts he usually passes water only once or twice in the 
twenty-four hours and has no fecal movement. There is no disturb- 
ance of the mind ; speech is not affected, and he has no pain except the 
discomfort of lying absolutely in one position, which somewhat annoys 
him. 4S0 far for his own statement of his feelings and symptoms. 
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Physical Examination During an Attack. The patient is 
notably paler in the attack than during healthy intervals. His lips 
are less well colored ; his tongue is somewhat coated and his breath 
has a heavy smell, but there is no change of expression, and certainly 
no mental impairment. He answers readily to all questions and 
takes an interest in the examination of his symptoms. 

Upon study of the chest the breath-sounds are found to show 
slight general lessening, due, probably, to imperfect dilatation of the 
chest. On being asked to take a long breath, he makes an effort to do 
it, but has little control of the accessory muscles, and moves the cage 
of the ribs but slightly. The hearths action and pulse are decidedly 
changed from normal. The apex-beat is below the fifth rib, rather 
indistinct, two and a quarter inches from the mid-sternal line. The 
heart's action varies much in different attacks ; it is sometimes a little 
irregular in time, though no distinct intermittency has been observed 
at any time. The heart conditions, however, were not always the 
same during the attacks. Examined several times during October 
and November in attacks the heart presented usually a split second 
sound, very distinct in the pulmonary area, a systolic murmur well 
heard upon full expiration and limited to the same area, transmitted 
somewhat up and down the left side of the sternum, strong and de- 
cided, but not loud or harsh. 

In the latter part of November, examining him one day with Dr, 
Morris J. Lewis, we both agreed that there was a soft, low systolic 
murmur, best heard at full expiration at the second right interspace 
and very faintly upon the left side. This was a condition which 
was never found again. Three days later, during an interval, the 
split second sound was heard at the second interspace, diminishing 
toward the apex, with a murmur much harsher than before, and 
of greater intensity. The most careful examination with stetho- 
scope and phonendoscope fails to reveal any increase in the area cov- 
ered by the heart duln^ss. The pulse is somewhat weak and small, 
from 80 to 9Q during an attack ; sometimes, with about the same 
speed, its tension is increased and its character distinctly dicrotic, as 
shown in sphygmographic tracings made repeatedly during the attacks. 

The heart examinations were made over and over again. I made 
not less than a hundred careful examinations of the heart in the 
attacks, and as he was an object of interest to the other members of the 
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hospital staff^ the examiDations were made many times over by them, 
and the general opinion confirmed the above statements, which indi- 
cate rather a relaxed condition of the heart muscle, as well as of the 
whole arterial system, than an acute cardiac dilatation. In this belief I 
am supported by the high authority of Professor J. M, Da Costa, who 
studied the heart during an attack. 

The reflexes in the more severe paroxysms are totally lost except 
the reaction of the pupil. No contraction can be observed in the 
pectoral muscles on striking them ; the abdominal recti do not con- 
tract to ordinary stimuli, the cremasteric reflex is abolished, there are 
no knee-jerks, and although the patient resents the attempt to secure 
the plantar reflex by irritation of the sole of the foot, no muscular 
contraction takes place. Sensation is perfect. The electrical exami- 
nation was many times repeated during the attacks and in the inter- 
vals. In the typical attack there was practically total abolition of 
reaction to any form of electrical stimulation. 

In milder attacks some variations upon these general symptoms 
were noted. Muscle-jerks were sometimes present, the knee-jerks 
were occasionally found present by reinforcement, the cremasteric 
reflex was at times not altogether absent, though usually weakened. 
In the same way the degree of muscular enfeeblement varied a little. 
In the early part of even severe attacks, during the morning hours, the 
patient would be able to move his hands, perhaps his forearms, or 
even his toes. As the day went on the paralysis would become deeper 
and all movement would be abolished. Return of normal conditions 
followed much the same order that characterized the onset. The 
knee-jerks improved a little, other reflexes reappeared, slight con- 
tractility in the muscles was discoverable, and in the course of an 
hour or so from the beginning of betterment the patient was almost 
perfectly well. Several times periods of apparent partial recovery 
were followed by relapses into total paralysis. Usually progress was 
steady and rapid, and several times we have seen a man who at six 
o'clock was, 80 far as power to move or to respond to electrical stimu- 
lation could tell, as dead as a twelve-hours* corpse, able to walk about 
the ward at seven o'clock with all his muscular power, his reactions 
and reflexes, in normal condition. 

Once at least, in the course of the several months the patient was 
under observation, he seemed to have a kind of abortive attack, in 
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which during some days he felt dull and had the same sense of lack 
of complete muscular power which usually precedes a paroxysm. At 
the same time his color was poor and his appetite not so good as usual. 
Knee-jerks during the whole of this period were found to be occasion- 
ally absent, though reinforcible, and at other times capriciously pres- 
ent, but always diminished. It should be added that this was during 
a time when he was taking bromide in moderate doses. One impor- 
tant fact developed somewhat late in the case, or at least had not been 
previously observed. Upon my remarking that I should give him 
injections of Brown-S^uard's elixir, and that it might have an effect 
in stimulating the sexual functions, he laughed, and begged not to 
have it, because he said there was sufficient stimulation in the attacks 
already, and that very often he suffered with a partial or complete 
erection during the period of paralysis. 

[Copy of letter from the patient's maternal uncle, Mr. C. H. W., 
dated January 29, 1899.] 

Deak Sir: I am perfectly willing to give you all the information in my 
power, but hardly know where to begin. I have been subject to the attacks 
you refer to from the time I was twelve years old, but have never been com- 
pletely prostrated since my marriage, sixteen years ago. 

The disease (or spells as we called them) would sometimes come on me 
during the night, and, while feeling all right at bedtime, would be perfectly 
helpless on waking in the morning. At other times they would come on me 
gradually, and I could feel myself slowly losing control of my limbs, and 
finally became helpless ; sometimes I could, by keeping in motion, keep from 
total collapse. I suffered no pain of any description, unless my limbs were 
cramped, but was perfectly helpless, could move neither hand nor foot, but 
seemed to have complete control of my talking apparatus, and with the ex- 
ception of being helpless, I usually felt exceptionally well. My sense of 
feeling was normal, but the sense of motion completely gone. I noticed that 
the attacks were more frequent in damp weather ; also, that they were some- 
times brought on by unusual exertion. 

My daughter has suffered from the same disease, but has been completely 
prostrated only a few times, and as it happened at a time when I was away from 
home, I will hand your letter to our family physician. Dr. H. L. Mcllhenny. 

[Copy of letter received from Dr. H. L. Mcllhenny, Norwich, 
Kansas, March 10, 1899.] 

My Dear Doctor : In reply to your letter of February 2d, will say that 
I am personally acquainted with Mr. W. and family, to whom you refer in 
your letter. 
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Beferriag to the peculiar family affliction, I have to say that I have seen 
Mr. W. a number of times suffering with these mysterious attacks — though 
he has suffered but few in the last few years. The condition is surely a most 
singular one, never having seen any cases like his or his daughter's, and have 
never seen any authority covering these cases. 

Mr. W., I understand, has given you the details of his case, which are 
evidently very similar to the attacks with which J. suffers. As to Mr. W.'s 
daughter, who is now about fifteen years of age. I have seen her in this pecu- 
liar condition but once, about one year ago, although she has had two or 
three attacks since, but they were rather light. 

At the time I saw her she had gone to bed in the evening as well as usual, 
and on waking in the morning she found herself completely helpless — paral- 
yzed. I was called and found her in this paralyzed condition, could not move 
hand or foot. In all respects the attack was similar to those from which her 
father suffers, except that she suffered quite severe pxins in back and head. 
All reflexes seemed weakened or absent. She remained in this condition ten 
or twelve hours, when she began to get better, and by the next day she could 
help herself and began to sit up. In three or four days she was as well as 
usual. There does not seem to be any regularity in her attacks, nor do I. 
think that menstruation has any relation to the attacks. I hardly think 
mental emotion or physical exertion are exciting causes. This young lady 
has been away from home several months, attending school, and I have not 
heard of her having an attack recently. I forgot to say that in this case (Mr. 
W.'s daughter) I did not make a careful examination of the heart, only to 
note that the heart seemed all right. 

• 

The electrical examinations are of great interest, and have been 
often and carefully made by Dr. J. H. W. Rhein, electrician to the 
Infirmary for Nervous Diseases. 

In the first examination during an attack it was impossible to get 
any reaction either with faradic or galvanic currents in most of the 
muscles with the largest amount of currents bearable. With from 
30 to 40 milliamp^res slight response could be obtained in the an- 
terior thigh muscles. It was impossible to complete the examination 
on account of the pain caused. In examining a large pad was always 
placed over the sacral region and a small interrupting electrode over 
the motor points of the muscle tested. The K. CL. C. contracture 
was always greater than the AN. CL. C. contracture. 

On the second day of the same attack it was possible to get con- 
tracture here and there ; for instance, the anterior tibial responded 
with 20 milliamp^res, the posterior with 18 milliamp^res, the sciatic 
nerves with 20 milliamp^res, and the biceps of the leg with 30 milli- 
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amperes. No contraction of the rectus femoris could be obtained 
with less than 30 milliampdres. It was necessary to discontinue the 
examination, as the strong current? made the boy feel faint, and 
decidedly affected his heart. 

In a second attack there was no faradic reaction whatever in most 
of the muscles. In the erector spinae muscles there was fair contrac- 
tion with the greatest amount of current that could be applied. The 
sternocleidomastoid responded slightly with largest amount of faradic 
current. This was true also of the other cervical muscles. With the 
galvanic current no response could be elicited in the cervical muscles 
with 20 milliamp^res. It wa^ thought unwise to use larger quantities 
of this current in the neck region. 

Examination in a third attack showed that the anterior tibial mus- 
cle responded with 20 milliamp^res on both sides, the posterior tibial 
with 12 milliamp^res on the right side and with 40 milliamp^res on 
the left, the erector spinas with 20 milliamp^res, the abdominal mus- 
cles with 16 milliamp^res, the biceps, triceps, extensors, flexors, and 
deltoid responded with currents varying from 30 to 40 milliamp^res. 

In the fourth examination, during a mild attack, the following 
conditions were found : 5 





Right. 




Left. 






15 


Anterior tibial, 


15 






10 


Posterior tibial, 


8 






10 


Rectus, 


18 






15 


Biceps, 


15 






20 


Gluteus, 


20 






20 


Erector spinse, 


20 






41J 


Flexors, 


7 






6 


Extensors, 


15 






10 


Triceps, 


10 




No contracture 


10 


Biceps, 


8 


No contracture 


with 


12 


Pectoral is, 


12 


with 




8 


Khomboid, 


8 






7 


Sternocleidomastoid, 


8 






14 


Supra-spinatus, 


12 






12 


Infra-spinatus, 


7J 






3 


Facial, 


4 






15 


Deltoid, 


12 






15 


Abdominal rectus, 


15 






15 


Lumbar, 


15 






14 


Latissimus dorsi. 


14 




Am PhvR 




23 







354 MITCHBLL, 

Biceps and anterior muscles responded very slightly to the greatest 
amount of current obtainable in a faradic battery^ while the rectus 
and posterior tibial muscles responded fairly well on the left side. 
The posterior tibial and rectus on the right side reacted better than 
the biceps and the anterior group on the right side. The flexors of 
the arms contracted much more readily than the extensors^ the biceps 
more readily than the triceps; the deltoids respond fairly well, the 
pectorals much more readily, the abdominal muscles only slightly ; 
the infraspinatus responded fairly on both sides. No movement was 
obtainable in the supraspinatus on either side. The rhomboid muscles 
contracted quite well. 

Median nerve transmission was 15 milliamp^res right and left. In 
order to lessen skin resistance as a factor, examination was also made 
with the limb immersed in water, but this did not seem to diminish 
the amount of resistance offered by the muscles to the faradic current. 

During a profound attack, in which it required from 20 to 30 milli- 
amperes, CA. CL. C. being greater than AN. CL. C, to develop con- 
traction by the usual method, when a large electrode was placed upon 
the sacral region and a gold needle inserted deep into the body of a 
muscle, it was found that fair contracture could be induced with 8 
milliamp^res, CA. CL. C. greater than the AN. CL. C, interrupting 
current at the needle insertion into the muscle. On repeating this 
experiment upon a healthy person it was found that less than half this 
amount of current was required to evoke contraction in his muscles. 

There has never been at any time any suggestion of reversal of 
the poles ; CA. CL. C. has always been greater than AN. CL. C. in 
these examinations. 

When the nerves were tested the same lowered irritability was 
observed — that is to say, if it took 20 milliamp^res to induce con- 
traction in a group of muscles no less was required to bring about 
contraction when the nerve was stimulated. 

Upon examining the patient during the interval and a few hours 
after the paralysis had disappeared, it was found that the muscles 
responded normally to faradic and galvanic currents, and that nerve 
transmission was in no way interfered with. This was repeatedly 
confirmed. 

All these are elaborately detailed, because of the interest which 
attaches to the very absence of all possibility of stimulation, but may 
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be summed up by saying that during the attack, if it approached at 
all to completeness of loss of power, no electrical reaction was present 
to any current which it was possible to use upon a living human 
muscle, and even when the skin was pierced and electricity applied 
directly to the muscle a current very much greater than that which 
would move a muscle in normal condition was required to produce 
contraction. 

The examination of the urine has been most painstakingly made for 
me by Dr. A. E. Taylor, at the Pepper Clinical Laboratory of the 
University of Pennsylvania, and his report is as follows : 

Urine of Period of Attack^ 935 e.e. 



Total nitrogen, 13.749 g. 

Urea, 24.510 g. 

Urea-nitrogen ^= 83 -f per cent, of total 

nitrogen. 
Uric acid, 0.526 g. 
Xanthin bases, 0.283 g. 



Total phosphates, 1.414 g. P2O5. 
Alkaline phosphates, 0.574 g. PjOj. 
Earthy phosphates, 0.840 g. PjOj. 
Total sulphates, 1.356 g. SOj. 
Preformed sulphates, 0.140 g. SOg. 
Ethereal sulphates, 0.216 g. SO3. 



Urine of Interval j 1610 c.e. 

Total nitrogen, 9.397 g. Total phosphates, 1.306 g. P^Oj. 

Urea, 18.490 g. Alkaline phosphates, 0.494, g. Pfi^ 

Urea nitrogen =r 82 -f per cent, of total 1 Earthy phosphates, 0.812 g. P2O5. 

nitrogen. Total sulphates, 0.695 g. SO, 

Uric acid, 0.194 g. ! Preformed sulphates, 0.546 g. SOj. 

Xanthin bases, 0.142 g. I Ethereal sulphates, 0.139 g. SO,. 

Urine of Period just following an Attack, 1726 c.e. 

Total nitrogen, 16.332 g. I Total phosphates, 3.084 g. PjOj. 

Urea, 31.111 g. ' Alkaline phosphates, 1.999 g. P^Oj. 

Urea-nitrogen ^=88 -f- per cent, of total 1 Earthy phosphates, 1.085 k. P^Oj. 

nitrogen. I Total sulphates, 2.174 g. 80^. 

Uric acid, 0.297 g. Preformed sulphates, 1.975 g. SOj. 

Xanthin bases, 0.090 g. Ethereal sulphates, 0.199 g. SO3. 

Urine of Period of AUackj 1550 e.c. 

Total nitrogen, 7.247 g. i Alkaline phosphates. 1.163 g. P2O5. 

Urea, determination spoiled. j Earthy phosphates, 0.620 g. P2O5. 

Uric acid, 0.103 g. Total sulphates, 0.652 g.. SO3. 



Xanthin bases, 0.0214 g. 



Preformed sulphates, 0.561 g. SO,. 



Total phosphates, 1.783 g. PjOg Ethereal sulphates, 0.089 g. SO3. 

Each set of analyses comprises the figures for the urine of twenty- 
four hours. The first two sets were done in the period when the 
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patient was upon milk diet ; the last two were done while the patient 
was upon a mixed diet. 

The total nitrogen and the urea, as well as the ratio between the 
urea-nitrogen and the total nitrogen, were within normal limits, in 
consideration of the diet. 

The quantities of uric acid were, with the exception of the first 
analysis, notably low. There was, however, no constant relation ; the 
highest and lowest figures were gotten for the urine voided during 
attacks, while the figures for urine voided between the attacks lie 
between them. Such fluctuations may, however, be seen in the urine 
of healthy people. 

The xanthin bases were in three of the four examinations excessive. 
In the urine of the last attack the quantity was entirely normal. 
Such a quantity as 0.090 g. may often be seen in various diseased 
states, but figures such as 0.283 g. are rarely seen outside of leuksemia. 
Whether the quantities of uric acid were small because the xanthin 
bases were eliminated as formed and not oxidized to uric acid cannot 
be shown. 

The elimination of total phosphates was within the normal limits. 
In the first two analyses a reversion of the normal ratio between the 
alkaline and the earthy phosphates was determined ; in the last two 
analyses the ratios were normal. This reversion of the ratio between 
the alkaline and earthy phosphates is considered by Gilles de la Tour- 
ette to be diagnostic of hysteria. It is, however, found in very few 
cases of hysteria in this country. 

The total sulphates were in all analyses within the normal limits. 
The normal figures for the preformed sulphates indicate that the pro- 
teid metabolism was normal. The quantities of ethereal sulphates 
were low. The diet and the colonic lavage obviously have tended to 
limit the formation of the ethereal sulphates, and the figures certainly 
indicate that there was no excess of proteid decomposition in the ali- 
mentary tract. 

The urine of twenty-six days, including three attacks, was carefully 
tested for ptomaines, alkaloids, and alkaloidal substances by the Brieger 
and the Baumann-Udransky methods. No trace of such substances 
could be detected. These tests do not reveal bacterial toxines in the 
true sense of the term, and a role on their part in the case cannot be 
excluded. 
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The urotoxic coefficient (determined according to the Bouchard 
method^ except that the injections were done under slight ether nar- 
cosis into the jugular vein) was below 0.636 for the urine voided dur- 
ing the attack and below 0.557 for the urine voided between the attacks 
— I say below, because in each case the injection was stopped at a point 
when the rabbits were apparently dying, but in each instance the 
animal recovered. In consideration of the diet, of the fact that the 
man was in bed, and that the injections were made into the jugular 
vein, the urotoxic coefficients were normal. The close approximation 
of the coefficients in and after the attack is striking, and speaks against 
regarding the seizures as corresponding to variations in the urinary 
toxicity As a matter of fact, the Bouchard procedure is crude, and 
under all circumstances furnishes results of doubtful value. I do not 
believe the negative results in these injections can be taken as a 
serious consideration against the view that the seizures may have a 
toxic cause. 

Chemical and bacteriological studies of the feces during and after 
several attacks gave negative results, which it is not necessary to detail. 

Studies of the blood under the microscope revealed little or no 
changes. No malarial protozoa could be found in any form. With 
stained slides the relative proportions and staining reactions of the 
different elements were found unaltered. Counts of the red and white 
corpuscles gave normal results, and the percentage of haemoglobin was 
always high, never having been found below 90. 

I asked my friend, Dr. Alfred Stengel, to repeat these examina- 
tions, which were made by myself and by my hospital assistants, that 
I might have the advantage of an authoritative opinion, and to under- 
take some experiments to determine the toxicity of the blood-serum. 
In bleeding the patient to secure the necessary amount of blood for 
these experiments a remarkable difficulty was experienced. When 
the median cephalic vein was opened during an attack the flow of 
blood was so slow and so small that we could hardly secure the six 
ounces we wanted. Thinking the opening in the vessel had not been 
large enough, on another occasion we cut the vein right across, but 
with scarcely a better result. The patient's heart-action at the time 
was, as usual in the paroxysms, rather rapid and feeble, with lowered 
pulse-tension, and on the occasion when we abstracted the full six 
ounces he felt decidedly light-headed before the bleeding ceased. 
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Dr. Stengers report is as follows : 

^^Novemher 22, 1898. 1. Five c.c. of serum from blood drawn dur- 
ing an attack injected into rabbit weighing 1550 grammes at 4.30 p.m. 
Was well at 6 p.m. ; died during the night. Post-mortem showed 
abundant hemorrhages at base of right lung ; less at left base. No 
other changes of a definite sort. 

^' 23(2. 2. Injected with same serum, 2^ c.c, rabbit No. 2. One 
hour after : Red corpuscles, 5,012,000 ; white, 9800. Twelve hours 
later: 6.000,000 red cells and 11,550 white. 

^^ April 28, 1899. 3. Injected 5 c.c. of serum into rabbit weighing 
2250 grammes. Rabbit alive after forty-eight hours. 

'' 4. Injected 9 c.c. into rabbit weighing 2150 grammes. Died in 
thirty-six hours." 

These may be considered as wholly negative results, certainly not 
indicating any unusual degree of toxicity in the blood. 

The consistency of the manifestations in the attacks is remarkable. 
In twenty-five attacks observed the only difference was in the degree 
to which power was lost, the more or less total disappearance of re- 
flexes, and the varying occurrence of certain changes in heart-action 
and pulse-tension. 

Almost all of the eighteen or twenty cases observed by various 
writers in Europe and in this country have presented symptoms very 
closely alike. In almost all paralysis has been periodic in its occur- 
rence; generally there have been instances among relatives of the 
sufferer; in none have any sensory changes been found, and in those 
in which electrical study has been made electrical changes which 
greatly resemble the ones here described have been present, and in 
the intervals of the attack the patients almost invariably give the 
same history of complete and perfect strength and soundness. 

I say that in all the cases there have been practically no sensory 
changes. One described by Fischl had distinct impairment of sensibility. 
This case is in other ways a rather doubtful one, and might perhaps 
be excluded from the list. 

Oppenheim and Hirsch both describe temporary slight increase of 
cardiac area, and both have observed murmurs upon which the diag- 
nosis of probable mitral insufficiency was founded, a condition which 
lasted only during the paralysis, and disappeared rapidly with the re- 
turn of power. 
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In one of Goldflam's cases irregularity was observed and a faint 
systolic basic murmur. In mine, as has already been indicated, there 
was a murmur, limited to the left edge of the sternum, and best heard 
at the pulmonary area. This condition has varied very much in the 
different attacks, but this is the one which is most common. As 
a rule, J.'s heart is faster in the attacks than out of them, in spite of 
the complete absence of muscular movement. A slight accentuation 
of the second sound with a tendency to splitting is present even in the 
intervals. 

The examinations of the blood, feces, and urine have been made 
in most careful and detailed manner, and the results herewith call for 
but one comment — namely, that most minute study has revealed no 
fact of importance in any of them, and in the two or three cases in 
which these points have been thoroughly gone into, almost equally 
little has been learned from the examinations. 

As to treatment, it may be readily supposed that this has been 
experimental. For several weeks during the early observations J. 
was not given any medicine, but led a perfectly regular and whole- 
some if somewhat inactive life. This was thought advisable, in view 
of the fact that several cases have described their paralyses as brought 
on by overexertion. No such cause could be assigned in the present 
instance, as for some weeks he lived in the hospital ward and moved 
about the building freely, taking the ordinary liberal house-diet and 
being under close observation. The first theory which suggested 
itself, as it has to other observers, was that the trouble had an auto- 
toxic origin. In order that there should be no retention of feces in 
the intestinal canal to favor this, the colon was carefully washed out 
every second day. During this period attacks occurred exactly as 
regularly as they had before he came to the hospital. He was then 
put to bed and kept upon milk-diet ; the colon washing was continued 
and various intestinal antiseptics were used. The attacks recurred 
with about the same interval as before. He lost a little weight upon 
this treatment, during which also massage was used, for the sake of 
keeping up his circulation and of anticipating the impairment of 
digestion from inactivity. It was during this time that the first 
studies of the urine were made by Dr. Taylor, and his examination 
showed one of the effects of colon lavage in the absence or lessening 
of the ethereal sulphates. Finding the paroxysms recurring as be- 



360 MITCHELL, 

fore, he was allowed to get up and move aboat a little, but the amount 
of milk was increased, and soon after he was returned to house-diet. 
At this time the later examinations of the urine were made. No evi- 
dence having been secured from the urinary and fecal examinations 
of any toxic condition, intestinal antiseptics were stopped and an 
attempt was made by the use of full doses of strychnine to stimulate 
the spinal cord, upon the secondary assumption that this might be the 
source of the disturbance. Full doses of strychnine were given and 
rapidly increased, and if any change took place in the patient it was 
that the attacks appeared at rather shorter intervals than before. 
Strychnine had a very decided effect upon him, and it was not long 
before it had to be stopped. For a time he was left without any treat- 
ment, with orders to the hospital people to occupy him as much as 
possible and to let him go out every day for a walk. No decided 
difference in the frequency of. paroxysms appeared under this regime, 
and for a time under no treatment at all the attacks, without evident 
cause, grew somewhat more frequent and recurred several times with 
only three or four days' intermission. Bromide was then given, and 
the first week of its administration in doses of twenty grains three 
times a day there was no '^ spell,'' although just previously the in- 
tervals between attacks had been, at the utmost, four days. He was 
rather long in the next seizure, which was a very complete one, and 
when he recovered from it he had a week during which the knee-jerks 
were irregular — sometimes absent, sometimes slightly present — and in 
this whole period the patient felt dull and not so strong as usual upon 
his feet. 

Little as we have discovered of any unusual condition of the blood, 
feces, or urine in this cases, it seems to me impossible to attribute the 
attacks to any other than a toxic cause, even in face of the negative 
results of the chemical studies. The analogy is sufficiently striking 
to some other autotoxic, or partially autotoxic disorders, in spite of 
the want of direct findings to support this view, and in spite of the 
fUct that some aspects of the case are against it. 

In migraine, for example, we have an instance of a disease in which 
family tendency is strongly evinced, which usually begins about the 
age of puberty and lessens or disappears in middle life, which occurs 
paroxysmally and often at fairly regular intervals. The manifesta- 
tions of migraine are largely cerebral, and those of the disorder we 
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are considering appear in the spinal centres and peripheral nerves and 
muscles. 

As to other possibilities, it has been variously suggested that, as in 
the cases described by Higier, and lately in Philadelphia by Dr. J. 
W. McConnell, the attacks are the paralytic equivalents of epileptic 
fits. But in the instances where paralytic seizures have replaced 
epileptic paroxysms no alteration in electrical reactions has been 
found, so far as I know, nor any loss of reflex and direct muscular 
irritability, nor are heart-murmurs produced. The perfectly clear 
mind of the patient throughout the attack is also against this suppo- 
sition, and BO is the long duration of the palsy. 

The suggestion of hysteria is scarcely necessary to discuss. The 
altered electric reactions, the absence of reflexes, and the perfectly 
well-balanced, wholesome moral tone of the patient, at once negative 
this. 

A poison, or more than one poison, formed at intervals or constantly 
formed and gradually accumulating, and acting severally upon the 
heart and vessels, the spinal centres, as shown by the sexual excite- 
ment, and upon peripheral nerves and muscles, is the most warrant- 
able conclusion. It is difficult to imagine one toxic material which 
should have all these efiects ; but certainly no one could study this 
boy's state and not have poisoning suggested to his mind. The heavy 
breath, the coated tongue, the comparative suppression of urine during 
the attack, with an unusual flow after, all carry out the analogy to 
migraine. If one poison might act upon both spinal centres and 
peripheral nerves and muscles, it is, perhaps, not too fanciful to ac- 
count for the heart conditions by supposing that the resulting total 
flaccid palsy may extend to the muscles of the arterial system, and 
that this relaxation allows of so much dilatation of the great vessels 
as to favor the production of a murmur. 

Some additional testimony to a special action of the poison upon 
the cord may be drawn from the examination of the patient's mother, 
in whom there was distinct, if slight, enfeeblement of function in the 
lower spine. 

On the whole, upon due consideration of all the cases that can 
possibly be included in periodic family paralysis, it appears to be a 
warrantable conclusion that two poisons are formed, one of which 
predominates in some cases, another in other cases ; according to the 
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predominance of one or the other, the effect is greater npon the 
peripheral nerves and muscles or upon the spinal centres. The dis- 
ease is remarkable in this that it is clinically a most distinct entity, 
that all observers agree in their statements of the vast majority of 
symptoms, and that up to the present time the causation and pathol- 
ogy of the affection remain in absolute darkness. 



DISCUSSION. 

Dr. Putnam : I have observed one case almost identical with Dr. Mitchell's, 
but I have not seen the patient during the attacks, and so have not made the 
crucial test with the electrical reactions. The attacks come on about the 
same way, however, sometimes with previous enfeeblement, and the paralysis 
is absolute, involving everything except the lips and eyelide. It lasts from 
one to three days, but in light attacks perhaps only for a few hours. The 
same peculiarity is observable here, too, that the attacks occur on a particular 
day — almost always on Sunday. That led me to think of some peculiar hys- 
terical element, and I am glad to have that feeling removed by the statement 
of Dr. Mitchell concerning his patient. My patient takes no food during the 
attacks, as he has the feeling that it makes him worse. With him, also, the 
attacks come on occasionally, perhaps, after overexertion, but at the same 
time he is a powerful young man of twenty-four years, an expert cyclist, with 
large, strong muscles. 

Dr. Taylor, my colleague, was, I believe, the first one to describe a case in 
this country, which occurred in the fsimily of a student now in the medical 
school. In the family of my patient no other case has occurred, but I sup- 
pose there must be a beginning somewhere. 
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